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Re.  ANDA Suitability Petition for Amiodarone Hydrochloride 100 mg T:éﬁlets

Dear Sir or Madam:

Olsson, Frank and Weeda, P.C. (OFW) respectfully submits this suitability petition pursuant

sy

s ¥

to 21 U.S.C. §355()(2)(C) and 21 C.F.R. §§ 10.30 and 314.93. OFW requests that the Food and
Drug Administration (FDA) determine that 100 mg tablets of amiodarone hydrochloride are suitable
for an Abbreviated New Drug Application (ANDA) based on the listed drug Cordarone® Tablets,

200 mg.

ACTION REQUESTED

OFW seeks a determination that a 100 mg amiodarone hydrochloride tablet drug product is

suitable for an ANDA, based on the listed drug Cordarone Tablets, 200 mg.

STATEMENT OF GROUNDS

The reference listed drug for the proposed generic drug product will be Cordarone Tablets
(amiodarone hydrochloride), 200 mg. Cordarone is approved for use at daily doses up to 1600 mg
per day, with a usua maintenance dose of 400 mg per day.

The approved Cordarone labeling, however, states, in boldface type, “The lowest effective
dose should be used to prevent the occurrence of side effects.” For many patients, 100 mgisa
sufficient dose and, in fact, 9.1% of patients receiving amiodarone take the drug at a dose below 200
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mg. See IMSNDTI Audit (February 9, 2001), copy attached (Tab 1). Another 0.7% takea 1-1/2
tablet dose. Id. In fact, the 200 mg version of the Cordarone is scored, to make it possible for

patients to cut the tablet in half. The availability of 100 mg amiodarone hydrochloride tablets will

make it easier and more convenient for patients prescribed smaller daily doses of amiodarone
hydrochloride tablets to take their medication. Therefore, OFW seeks a determination that
amiodarone hydrochloride tablets, 100 mg, is suitable for an ANDA, with Cordarone Tablets 200 mg
as the reference listed drug.

The active ingredient of the proposed drug product will be the same as that in Cordarone
Tablets. (The sponsor of the ANDA for the proposed 100 mg product, Eon Labs Manufacturing,
Inc., has already received approval for a 200 mg and a 400 mg product.)

Because the active ingredient is the same, and because the proposed drug product will be
bioequivalent to Cordarone Tablets, the proposed drug product can be expected to have the same
therapeutic effect as Cordarone Tablets when administered to patients under the same conditions of
use. In accordance with FDA regulations and policies, the company will either obtain a
bioequivalency waiver or will demonstrate bioequivalence in its ANDA submission.

Pursuant to 21 C.F.R. § 3 14.93(d), a copy of the approved labeling for Cordarone Tabletsis
attached (Tab 2). A copy of the proposed labeling for a generic 100 mg strength of that drug product
is also attached, both with the changes from the approved labeling indicated in a“red-lined” version
(Tab 3), and asthe proposed labeling will actually be printed (Tab 4). No changesto the labeling are
necessary other than those necessitated by the different strength and manufacturer. The brand name
Cordarone Tablets will be deleted, and descriptions of the strength and tablet and references to the
manufacturer of Cordarone Tablets will be modified.

ENVIRONMENTAL IMPACT

Pursuant to 21 C.F.R. § 25.31(a), this petition qualifies for a categorical exclusion from the
requirement for submission of an environmental assessment.

ECONOMIC IMPACT

According to 2 1 C.F.R. §10.30(b), information on economic impact is to be submitted only
when requested by the Commissioner following review of this petition.
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CERTIFICATION

The undersigned certifies, that, to the best knowledge and belief of the undersigned, this
petition includes all information and views on which the petition relies, and that it includes
representative data and information known to the petitioner which are unfavorable to the petition,

Respectfully submitted,

o o Jppen

* Arthur Y. Tsien
Naomi Joy Levan Halpern

NJLH:lac
Attachments
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CORDARONE 200mg - Product Dosage

P-Drug
(#s in thousands) Appearances | % Share
1999
CORDARONE - 200MG
1 PER DAY 263 54.2
2 PER DAY 110 22.8
LESS THAN 1 ONCE DAILY 36 7.4
2 TWO TIMES DAILY 22 4.6
3 PER DAY 11 2.3
UNKNOWN OR UNSPECIFIED 11 22
2 THREE TIMES DAILY , 6 1.3
LESS THAN 1 EVERY OTHER DAY 4 0.9
4 PER DAY 4 0.8
1 EVERY OTHER DAY 4 0.8
1 1/2 DAILY 4 0.7
1 TIME ONLY 3 0.6
3 PER WEEK 3 0.6
2 FOUR TIMES DAILY 3 0.6
TOTAL 484 99.8

Source: IMS NDTI Audit (National Disease and Therapeutic Index)

2/9/01
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Cordarone®
(amiodarone Hc1)
TABLETS

DESCRIPTION

Cordarone is a member of 2 new class of ic drugs with p i
Class 11t (Vaughan Williams' classification! effects, available for oral administra-
tion as pink, tablets ining 200 mg of ami hydrochloride. The

it are coliordal silicon dioxide, iacwse: magnesium
ind FD&C Red 40. rong Is 2 henzofuran derivz-
yi 4-{2-{dieihyiamino)-ethoxy]-3,5-diiodophenyl ketone

tive: 2-butyt-3-berzoturar
zydmchlonde. Itis not chemicalty related to any athes avaitable antianhythiic
g,

The structurat formiuta is as foflows:

O™
caQ—aw,u,u XA

l

[T ' Mo Wegt: 6818
i HClis a white to fored ine powder. 1t is slightly solu-
ble in water, sofuble in alcohol, and freely soluble in chioraform. It contains 37.3%
iodine by weight,
CLINICAL PHARMACOLOGY
Elsctrophysiology/Mechanisms of Action

I animals, Cordarane is effective in the of ion of i
tally-induced arrh ias. The antiarrhythmic effect of Corda may be due to
3t least two major properties: 1) a p ion of the myocardial cell-action

ofential duration and refractory period and 2) noncompetitive a- and g-adrener-
ic inhibition,

Cordarone prolongs the duration of the actian potential of at cardiac fibers white
causing minimal reduction of dV/dt {maximal upstroke velocity of the action
potential). The retractory period is protonged in all cardiac tissves. Cordarone
increases the cardiac refractory period without influencing resting membrane
potentiat, except in automatic cells where the stope of the prepotential is reduced,
generafly reducing amoma!icig. These elemmghysmloglc effects are reflected in a
decreased sinus rate of 15 1o 20%, increased PR and T intervals of about 10%,
the development of U-waves, and changes in T-wave contour. These changes
shoutd not require discontinuation of Cordarone as they are evidence of its phar-
macological action, atthough Gordarone can cause marked $inus brad i

pareat compound ranging from 26 to 107 days, with a mean of a pproximately 53
days and most patiems in the 40- 1o $5-day range. in the ahsence of a loading-
dose pe”""? steady-state plasma concentrations, at constant oral dosiny , would
therefore be reached belwelen 130 and 535 days, with an average of 26 days. for
ihe 3 ang y 4

, the mean p ion hatf-life was y 61 days.
These data probably reflect an initial elimination of drug from well-perused tissue
(the 2.5- to 10-day haf-life phase), fallowed by 3 terming! phase representing
extremely slow efimination from poorly perfused tissue compariments such as fat,
The considerabie imersubiect variation in both phases of elimination, as well as
uncertainty as to what compartment is critical to drug effect, requires attentian to
individuat responses once arrhythrtia controf is achieved with loading doses.

because the correct mai dose is d fned, in part, by the elir
rales. Daily maintenance doses of Cordarone shoufd be hased on individual
patient reayirements {see “DOSAGE AND A"'ﬁ'.‘.ﬂ?.!ﬁ-‘-“ﬂ‘d”;.

transfer of approxi-
¥+ The parent drug and its melaboiite have been delected in

breast milk.
Cordarone is highly protein-bound {approximately 96%).
Although iologic effects, such as ion of QTc, can be seen

0! sug
within hours after a parenteral dosg of Cordarone, effects on apnormal thythms
are not seen hetore 2 ko 3 days and usually require 1 10 3 weeks, even when a
loading dose is used. There may be a continued increase in eftect for langer peri-

i 'é’eﬁ' evidence that the time 1o effect is shorter when a loading-dose
Consistent with the Slow rate of efimination, antiarehythmic effects persist for
weeks of months afier Cordarone is discontinued, but the lime of recurrence is
variable and unpredictable. In general. when the drug is resumed atter recqr(gnrf
of the ia, control is establi relatively rapidly compared to the initial
response, presumably because tissue stores were fot wholty depleted at the “"‘F

. of recurrence. :

Pharmacotynamics

d only by ghysi ans familiar with and with access 10
i7al) the uisé of aif avaiiable modaiities for treating recur-

mias, and who have access to appropriate
monitoring facitities, including in-hospital and ambulatory continuous efectrocar-
diograp! itoring and e} iotogic technigues. Because of the life-
threatening nature of the archythmias ireated, potential inferactians with prior
therapy, and potentiat exacerbation of Ihe arr| ythmia, intiation of therapy with
Cordarone should be carried out in the hospital,
CONTRAINDICATIONS
Cordarone is contraindicated in severe sinys-node dysfunction, causing marked
sinus bradycardia; second- and third-degree atrioventriculac Dlock; and when
episodes of bradvcardia have caused syncape (except when used in gnni%ncr’ilnn
\Cordaroneacontraindicated in patients with a known hypersensitivity t0 the drug.
( .

Cordarons Is infended Tor use oniy in patients with e ndicalod lite-threat-
aning arhythmias bacause its use is accompanied by substantiat toxicity.
Cotdarona has several rolonnnlly fatal toxicities, the most important of

ich is put toxtity (yn ivity orl

olar nnnumonll]lflfnal has resulted In clinfcally manifest disease at rates as
High 85 18 %0 17% in soma series of patiants with venkricular amhythmias
given doses around 400 g/day, and as abnormal diffusion capacity withaut
g muIma. oo

bael /o 0

Is usually miid and evidenced only by abnormal fiver enzymes. Overt liver

diseasa can accur, hawever, and has been fatal in a few cases, Like other
farry Cord can 1he arrh 8.4., by making

the arvhythmia fuss weil tolerated or more difficult 1o reverse. This has

occurved in 2 1o 5% of patienls in various series, and significant heart biock

or sinus bradytandia has been sean in 2 10 5%. All of these events should be

w the proper clinical selling tn most cases. Although the {re-

There is no well-established relationship of plasma i e e
but #t does appear that concentrations much below 1 my/L are often ineffective
and ihat fevels above 2.5 mg/L are genecally not needed. Within individuals dose
ductions and ensuing d plasma ions can result in {oss of
thenia control. Pla i £an be used 10 identity
patients whose levels are unusually tow, and who miight benefit from a dose
Crease, of unusually high, and who might have dosage reduction in the hope of
mininizing side etfects. Some observations have syggested a plasma concentra-
tlon, dose, or dose/duration relationship for side effects Such as pulmonary fibro-
sis, liver-enzyme efevations, corneal depesits and facial pigmentation, paripheral
aeuropathy, gastrointestinal and central nervous system effects,
Wonitoting Etfactiveness .
Predicting the effectiveness of any antiarthythmic agent in long;rgrm prevention of
Tecurrent ventricular tachycardia and ventricular fibitlation is difficult and controver-
sial, with highty gua:lih‘ed i i b ¥ MoRitor-
ing, clr

or
sinus arrest and heart block. On rare occasions, QT {mlonoation has been associ-
ated with warsening of arrhythmia (see “WARNING 7).
Hamodynamics
In animal studies and after intravenous administration in man, Cordarone relaxes
vascular smooth muscle, reduces peri ascular resis afteroad), an
slightly increases cardiac index. After oral dosing, however, Cordarone produces
g significant cha‘r,tge inleft vertricular ejection raction {LVEF), even in patients
with depressed LVEF. After acute intravenous dosing in man, Cordarone may have
2 mild negative inotropic effect,
Pharmacokinetics
following oral administration in man, Cordarone is slowly and variably absorbed.
The bigavailahility of Cardarone is approximately 50%, but has varied between 35
and 65% in varioys Studies. Maximum plasma concentrations are attained 3 to
7 hours after a single duse, Despite this, the onset of action may oceur in 2 to
3 days, but more commonly takes 1 to 3 weeks, even with {oading doses. Plasma
concentrations with chronic dosing at 100 to 600 mg/day are approximately dose
groporﬁonal. with a mean 0.5 mg/L increase tor each 100 mo/day. These means,
owever, include considerable individual variability. Food increases the rate and
extent of ahSorption of Corgarane, The effects of food upon the bioavaifabiity of
Cordarone have been studied in 30 healthy subjects who received a single 600-mg
dose immediately after consuming a high fat meat and following an overnight fast.
The area under the plasma concentration-time curve ?\UC) and the peak plasma
concentration {Cew,) 0f amiodarone increased by 2.3 {range 1.7 to 36yand3.8
(range 2.7 10 4.4) times, respectively, in the prasence af food. Food also increased
the rate of absorption of amiodarone, decreasing the time to peak plasma concen-

A electrical sti with various sti regimens, or a com-
bination of these, to assess tesponse. There is 00 present CoRSensus on many
aspects of how best 10 assess efect , but there is a on
some aspects:

1. It a patient with a history of cardiac arrest does not manifest a hemodynamical-
ty unstable arrhythmia during electrocardiographic monitoring prior to treatmient,
assessment of the effectiveness of Cordarone 1equires some provocative
approach, efther exercise or programmed electrical stimulation {PES}).
2. Whether provocation is aise needed in patierts whe do manifest their fife-
threatening arrhythmia Spontaneously is not settled, but there are reasons fo con-
sider PES or other provocation in such patients. in the fraction of patierts whose
PES-inducible ia can be made noninguct (a fraction that
has varied widely if various series from less than 10% 1o aimost 40%, erhaps
due to different stimulation criteria), the Qfo?anosis has been aimost uniformly
exceltent, with very low recurrence (ventricular tachycardia or sudden death)
rates. More controversial is the meaning of continued inducibility. There has been
an i ion that conti inducibitity in patients may not foretef| 2
POOF pragnasis but, in fact, maay ohservers have found greater recunence rates
in patients who remain inducible than in these who do not, A number of criteria
20 Prof . however, for identifying patients who remain inducible but
wha seem likely nonetheless to do well on Cordarane. These criteria include
increased difficulty of induction {more stimuli or more rapid stimul?, which has
been reported to predict a lower rate of recurrence, and ahilm{. ta tolerate the
induced ventricular tachycardia without severe symptoms, a finding that has been
reported to carrelate with better survival bt not with lower recurrence rates,
While these criteria require confirmation and further study in general, easier
inducibility or poorer tolerance of the induced arrhythmia should suggest consid-

tration (Tear} g; 37%. The mean AUC and mean Cra, of 6
increased by 55% (range 58 10 101%) and 32% (mrge 410 84%), respectively,
but there was no thange in the Teaein the presence of food,
Cordarone has a very large but variable volume of distribution, avera?ing about
60 Likg, because of extensive accumulation in various sites, especially adipose
tissue and highly perfused organs, such as the liver, fung, and Spleen. One major

ite of Cord , i (DEAz, has been identified in man; it
accumulates to an even greater extent in almost 2 lissues. No data are available
on the activity of DEA in humans, but in animals, it hag siggmcant efectrophysio-
logic and antiarehythric effects genierally similar 1o amlodarone itself. DEA's pre-
cise role and contribution to the antiarrhythmic activity of oral amiodarane are not
ceriain. The development of maximal ventricular elass I eflects after oral
Cordarone administration & humans correlates more closely with DEA accurmuta-
tion over time than with amiodarone accymulation,
Amiodarone is efiminated primarity by hepatic metabolism and bifiary excretion
and there is néxligible excretion of amiodarone or DEA in urine. Neither amio-
darone nor DEA s dialyzable.

G l?&%ﬁs%ﬁﬁ&i@'s%’i'baﬁed on PES have also been sugpiested ingluding
complete elimination Of alt i C on ambulatoty mom-
tow and Yty low Premature ventricular-beat rates {less than | VPB/1,000 normat

beats).
While these issues remain unsettied for Cordarone, as for other agents, the pre-
scriber of Cordarone should have access o (direct or through referral), and famil-
iarity with, the full range of evaluatory procedures used in the cate of patients with
lfe-threatening arrhythmias.
1 is difficutt to describe the effectiveness rates of Cordarone, 25 these depend on
the specific arrhythmia treated, the success criteria ysed, the underlying cardia
disease of the patiert, the number of drugs tried before resorting to Cordarone, the
duration of follow-up, the dose of Cordarane, the use of additional antiartythmic
3gents, and many other factors. As Cordarone has been studied principally in
patients with refractory fff g hythmias, in whom drug ther-
apy must be selected on the basis of response and cannot be assigned arbitrarily,

i i ith other agents or placebo have not been possible,

In clinical studies of 2 to 7 days, clearance of ami after §

administration in patients with VT and VF ranged between 220 and 440 mU/hr/kg.
Age, sex, tenal disease, and hepatic disease {cirrhosis) do not have marked etfects
on the disposition of amiodarone or DEA, Renal impairment does not infiuence the
pharmacokinetics of amiodarone. Atter a single dose of intravenous amiodarone in
Cirrhotic patients, significantly lower Coas an average concentration values are
seen for DEA, but mean amiodarone levels are unchangad. Normal subjects over
65 years of age show fower clearances {about 100 mi dk& than younger sub-
iects (about 150 mir/kg) and an increase in tz trom about 20 to 47 days. In
patients with severe left ventricular dy . the ph i amio-
darane are not significantly altered but the terntinal disposition 1z of DEA is pro-
{onged. Although no dosage adjustment for patients with renal, hepatic, or cardiae
abnormalities has been defined during chronic treatment with Cordarone, close
clinical monitoring is prudent for elderty patients and those with severe feft ven-
tricular dysfunction.

Following single dose administration in 12 heatthy subjects, Cordarone exhibited
i h inetics with a mean apparent plasma terminat

elimination half-life of 56 days (range 15 to 142 days) for amiodarone and 36 days
{range 14 to 75 days) fof the active metabolite (DEA). In patients, tollowing dis-
continuation of chronic oral therapy, Cordarone has been shown 0 have a bi ha-
sic efimination with an inflial one-Half reduction of plasma levels after 251010
days. A much slower ferminal plasma-elimination phase shaws a halt-tite of the

Wi
Reports of series of treated patients with 2 histary of cardiac arrest and mean foi-
{ow-up of one year o more have given monallzrr{due 1o arrhythmia) rates that
were highly variable, ranging from less than 5% to over 30%, with most series in
the range of 10 10 5%, Overall arthythmia-recurrence rates (fatal and nonfatal)
also were highly variable (and. as noted above, depended on fesponse to PES and
other measures), and depend on whether patients who do not seem to respond ini-
tially are ingloded. ln most cases, considering only patients who seemed 10
respond well enough to be placed on long-term treatment, recurrence rates have
fangied from 20 to 40% in Series with a mean follow-up of 2 year or more.
[NDICATIONS AND USAGE "
Because of #5 Iife-threatening side etfects and the substantial management diffi-
culties associated with its use (see “WARNINGS "below), Cardarone is indicated
onty for the treatment of the following documented, Ife-threatening recurrent ven-
tricular aeehythenias when these have not responded to documented adequate
doses of other available antiarchthymics or when alternative afents could not be
Me'lmﬁ‘ecunem ventricular fibrillation )
2. Recurrent hemodynamically unstable 1 vla.
As is the case for other antiarchythmi agents, thers is no evi
from controfled trials that the use of Cordarone favorably affects
suvival,

uency of such proarrhylhmic events doas not appear greater with Cordarone
1an with many other agaats usad in this poputation, \go effects are pro-
fonged when they occur.
Even in patisnts at high visk of arthythmic death, in whom the foxicity of
Cordarone is an fisk, Cord: 00585 major prab-
loms that could be lile-threatening in & poputalion at risk of sudden death, so
that every efforl should ba made to utilize altsmative agents first,
The dificulty of using Cordarone offectively and salely itself poses a signiti-
cant cisk o patlents. Patiants with the indicated artythmias must be hospi-
1alized while the loading dose of Cardarone is given, and a response ganer-
2y tequires at least one waek, usually two or more. Because absorption and
elimination are variable, maintenance-doss seloction s ditficult, and It is not
urusya) 1o require dosags decresse or discontinuation of treatment. In & ret-
rospactive survay of 192 patiants with vantricular tachyartylimias, 84
required dose reduction and 18 required at least temporary discontinuation
because af advarse effocts, and several sevies have eported 15 to 20% over-
all raquencies of discontinuation due fo adverse reactions. The time af
which a y Fiin-ih o will recur atter dis-
conlinuation or dose adjustment is unprediciable, "'r'#'"" from weaks to
months. The patient Is obviousty at great risk during this lime and may need
prolonged hospitalization. Aftempts fo substitute othay antiachythmic agants
when Cordarone must be stopped wili ba made difficult By the gradually, but
unpredictably, changing amiodarons hody buden. A simyiar problem axists
when Cordarone is not aflective; it still poses tha risk of an interaction with
whataver suly is tried.
Mortality
In the Natloral Heart, Lung and Blood institute's Cardiac Achythmia
Suppression Triat {CAST), a long-term, multi-centared, randomized, double-
&lind study in patienis with fife-th g i
nhyth who had had i morg than six days bui less
than twa ysars previousiy, an excessive mortatity of non-fataf tardiac arvest
rale was seen In patients treated with encainido of flacainide (56/730) com-
ated with that seen in patients assigned to malched plavebo-iraatad groups
?22/725). Tha average deration of with inide or flecainida in this
study was len months.
Eordarona therapy was evaluated in twa multi-cantered, randomized, doubie-
find, placebo-controlled triale involvlns 1202 (Canadian Amiodarone
Myocacdial Infarction Awhythenia Triaf; AMIAT) and 1485 {Eurapean
Myocardial infarclion Amiodarone Trial; EMIAT# post-M! patients followad for

-

biopsy specimens. Phospheli

inhibition of phospholipase,

puimonary toxicity; however,

of all paticnts on Cordarone therapy. The:

apy, but not as evidence of toxicity. A di

interstitial/alveotar pneuma,nilis lgh
of

fnamme oalls faan poania to ooy

(-08my Cells, {0ary macrophages), due fo
resent in most cases of Gordarona-induced

s also are present in approximately 50%
s cells shoutd be used as markers of ther-
lagnosis of Cordarone-induced

lead, at a minimurm, 10 dose reduction or,

[ o
other acn’eplable antiarshythmic therapies
been instituted, a reduction in

10 establish
are available. Where these measures have

Y, especially i

) o dyced Y towicity
was usually noted within the first week, and a clinical improvement was greatest in

the first two to three weeks.
Chest X hanges usually
¥egOlie within two to four
months. According o some
experts, Steroids iay prove
beneficial. Prednisong in
doses of 40 to 60 mg/day
of gquivaleat doses of other
steroids have been given
and tapered over the cowrse
of several weeks depending
upan the condition of the

ient. In some cases
rechatienge with Cordarone
at a lower dose has not
res;hed i:a retum of toxici-

. Recent reponts suggest
_flal the use of lower ioad-
ing and maintenance doses
of Cordarone are assotiated
with 2 decreased incidence
of Cordarone-induced pul-
monary toxicity.

In a patient receiving
Cordarone, any new respi-
ratory symptoms should
suggest the possibility of
pulmonary toxicity, and the
history, physical exam,
chest X ray, and pul-
monary-function tests (with
diffusion capacity) should
be repeated and evaluated.
A 15% decrease in diffusion
capacity has a high sensitiv-
ity but only 2 moderate
specificity for pulmonary
taxicity; as the decrease in
diffusion capacity
approaches 30%, the sensi
tivity decreases but the
specificity increases, A gal-
lium-scan also may be per-
formed as part of the diag-
nostic workup.

Fatalities, secondary fo pul-
monary 1oxicity, have
occurred in approximately
10% of cases. However, in
patients with life-threaten-
tng arrhythmias, discontin-
uation of Cordarone therapy
due to suspected drug-
induced pulmunarz oxicity
should he undertaken with
caution, as the most com-
mon cause of death in these
patients is sudden cardiac
death. Therefore, every
effort should be made to
fule oul other causes of
respiratory impairment e,

up 10 2 years. Patients in CAMIAT qualified wit ¥ ., an
those randomized o amiodarona received weight- and tesponse-adjusted
doses ol 200 10 400 mg/ay. Pafisnis in EMIAT qualitiad with ejection fraction
<40%, and thoss randomized to amiodarons received fixed doses of 200
nH,Iday. Both studias had weeis-long {oading dose schedulas. Intent-to-treat
- ‘

inte&ion, pulmon; N

Cordarone®
{amiodarone HCI)
Tablets

Cl 6036-Z

Cordarone®
{amiodarone HCI)
Tablets

Cl 6036-2

heart failure wilfv Swan-Ganz calhetevizati'cn if necessary, respiratory
i i before discontinui

al 3
these patients. In agdﬂion, bronchoalve
and/or apen {ung biopsy may be nege:
those cases where no acceptabie alte
nduced

\f a diagnosis of Corda

Cordarone in

.
eolar lavage, transbronchial lunp biops‘y
s8ary to confirm the diagnosis, especially in
rnative therapy is available.

d itis is made,
Cordarong shauld be discontinued, and treatment with sterids should bs instiuted.

1t & diagnosis of Cordasone-induced interstitia
therapy should be instituted and, preferal
mum, reduced in dosage. Some cases of

Placebo Amiodarons Relalive Risk
8aths Deaths 95%C1
EMIAT ™3 102 ;u 103 0.9 0475-1.314
CAMIAT 5% 6% 05 57 088 | 0.58-1.16

Thase data ara consislent with the results of a pooled tua?:u of smallsr,
it

0 may resolve oliowing a reducti
with the administration of steroids. In some
not resuited in returm of interstitial/atveolar
{perhaps because of severe alveolar damag

Walyeolar preumonitis is made, steroid
Cordarone discontinued or, at a mini-
rdarone-induced interstitial/alveotar

iont in Cordarone dosage in conjunction
patients, rechallenge at a lower dose hag
preumonitis; however, in some patients
€) the pulmonaty lesions have not been

controlled studies involving patisnts with steuctyral heast iseass {including reversible,
myocardial infarction). Warsened Amhythmia
Putmonary Toxitity . 5 Cordarone, like other antiarrhythmics, can cause serious exacerhation of the present-
Cordarone may cause 2 clinical syndrome of cough and proguessive dyspaea ing arrhythria, a risk that may be enhanced by the presence of concomitant antiar-

n d by tunctional, radig gaflium-scan, and dala ythmics, £ ion has been reported in abott 2 to 5% in most series, and has
consistent with pulmonary toxicity, the frequency of which varies from 2 t6 7% in included new ventricular fibritlation, i t ventri ia, increased
rmost published reports, but is as high as 10 to 17% in some reports. Theve‘fore. t0 cardit i ia as50¢i i

when Gordarone therapy is initiated, 8 baseine chest X Tay ang func:
tion tests, including di usion capacity, should be performed. The patient should
retuen for 2 history, physical exam, and chest X ray every 310 6 months.
Preexisting pulmonary disease does not appear to increase the risk of developing
putmonary toxicity however, these patients have a poorer prognosis if pulmonary
toxicity does develop.

Pulmonary toxicity Secondary to Cordarone seems 1o result from either indirect o
direct toxicity as v itis or i iti

ot 2

QT prolongation (Torsade de Pointes&.

matig g( (ycardia or sinus arrest wil
ients.

pati
Liver Injury

with
In addition, Cordarone has caused sympto-
suppression ot escape foct in 2 to 4% of

Elevations of hepatic enzyme levels are Seen frequently in patients exposed to

Cordarone and in most cases arg a

lr\‘org\a(. or doubles in a patie

y
lar pneumonitis, respectively.
Hypersenq!livl preumonitis usually appears earlier in the course of therapy, and
rechallenging these patients with Cordargne tesults in 2 more rapid recurience of
greater severity. Bl lavage is the p of choice to confirm this
diagnosis, which can be made whena T S\:,p eSsor/eytotonic {CDB-positive) iym-
phocytosis is noted. Stecoid therapy should be instituted and Cordarone therapy
discantinued in these pafients.
Interstitial/alveolar pneumonitis may tesult from the
release of oxygen radicals and/or ‘mospholi idosis
and is characterzed by findings of diffuse awveolar
damage, interstitial pneumonttis or fibrosis in fung

 asymplomatic. If the increase exceeds three times
ent with an elevated baseline, discontinuation of
or dosage reduction should be considered. In a few cases in which bigp-

Sy has been done, ihe histology has resembled that of alcoholic hepatitis or cirrho-
s:s.ml-;epauc failure has been a rare cause of death in patients treated with

Cordarone.
Loss of Vision

Cases of optic neuropathy and/or oj
ment, have l')‘een reported in patie:
5

to
1is may occur at any time {ollowing initiatios
o

drug has not been clearly

phic neuritis, usually resulting in visual impair-

nis treated with amiodarone. In some cases, visyal
biindness. Uptic neuropathy and/or neuri-

n of therapy. A causal relationship to the

n cle visual appear,
such as changes in visual acuity and decreases in peripheral vision, prompt oph-
thalmic lon is d. A of oplic

opl y andfor



neuritis calls for re-evaluation of Cordarone® therapy. The tisks and complications
of amiarrhgnmic therapy with Cordarone must be weighed against its benefits in
patients :‘cl‘:v%s are th by cardiac ias. Aegular

Hypothyroidism is best managed by Cordarone dose reduction and/or thyroid hor-
mone supplement. However, therapy must be individualized, and t may be neces-
sary lo discontinue Cordarorie in some patients.

r, including f ang sh’\-iamg I [

during administration of Cordarone. (See “"ADVERSE REACTIONS™),

Neonatal Hypo- or Hyperthyraldism

Cordarone can cause fefal harm when administered to a pregnant woman.

Although Cordarone use dun‘g? , there have been a small

fumber of published reports of congenital goiter/Mypothyroidism and hyperthy-
foidism. f Cordarone is
used during pregnancy, 6¢
if the patient becomes
pregnant while taking
Cordarong, the patient
should be apprised of the
potentiaf hazard to the
fetus.
in genera), Cordarone
should be used during
pregnancy only if the
potential benefit to the
mother justifies the
unknown risk 10 the fetus.
{n pregnant rats and rab-
bits, amiodarane HClin
doses of 25 ma/kg/day
gsppmximale?y 04and

.3 times, respettively,

the maximum recom-
mended human mainte-
nance dose*} had no
adverse effects on the
fetus. In the rabbit, 75
mg/kg/day (approximately
2.7 times the max

i occurs in ahout 2% of patients receiving Cordarane, hut the inci-
dence may be higher among patients with prior inadequate dietary iodine intake,
Cordarone-induced hyroidism usually poses a greater hazard to the patient
than hypothyraidism because af the nossibﬂm{qo! arshythmia breakthrough o
aggravation, In fagt, IF ANY NEW SIGNS OF ARRHYTHMIA APPEAR, THE POSSI-
BILITY OF HYPERTHYROIDISM SHOULD BE CONSIDERED, Hyperthyroidism is
best identified by refevant clinical symptoms and signs, accompanied usuall;by
abraormally efevated levels of serum Ty RIA, and further elevations of serum 4«
and a subnormal serum TSH fevel (using a sufficiently sensitive TSH assay). The
finding of 3 flat TSH response to TRH is conﬁgmftory of hyperthyroidism and may

SUMMARY OF DRUG INTERACTIONS WATH CORDARONE

r(%as\n‘:imes\imai: cons@lipaﬁon‘ anorexia.
b ‘ i

Ingraction Dosa Reduction
Concomitact  Gnsef ot €
Drug {days} Magnituds Drug
Waifarin 3104 increases protheombin time TRwiR
by 100%
Digoxin 1 Increases serum concentration 373
by 0%
Quinkdine 2 Increases serum concentration 11310 1/2
by 33% {or discontinue)

Procalnamide <7

be sought in equivocat cases. Since arrhy ghs may accon
Cardar -induced hypenhyroiﬁism, Aoiessive medicat treatment is lndlqmed,
including, if possible, dose reduction ar withd of Gordarone, The i

Increases plasma concenteation by { 113
§5%; NAPA™ by33%  for di

*NAPA = n-acetyl procainamide.

of antithyroid drugs, B-adrenergic blockers and/or temporary id thera-
Dy may be necessary. The action of antithyroid drugs may be especially delayed in
amiodacone-induced thyrotoxicosis because of substantial quantities of pre-

Since arflia_nhymmic drugs may be inetfective or may be arthythmogenic in
patients with it ium deficiency should be

y any 4
torrected betore instituting Cordarone therapy.
o P

formed thyroid hormones stared in the gland. Radioactive iodine therapy is con-
traindicated because of the low radioi uptal fated with amiod:

induced hyperthyroidism, Experience with thyrold surgery in this setting is
extremely fimited, and this form of therapy runs the theoretical risk of inducing
thyeoid storm. Cordarane-induced hypestityroidism may be foliowed by a transient
period of hypothyroidism,

of Fertitity
Amiodarone HC was istically significant, dose-retated
increase in the incidence of thyroid tumors (follicular adenoma andvor carginoma)
in rats. The incidence of thyroid tumors was greater than control even at the low-
est dase level tested, i.e., S mpfkp/day [t i 0.08 times the maxir
recommended human maintecance dose*).
A s

f/gg;rrey Anesthetic Agents: Glose i itoring is in y Studies (Ames, . and lysagenic tests) with Cordarone
patients inp generat ia who are on therapy as they were negative. 5 i

fay be more sensitive to the i ang ion eftects of in a study in which amiodarone HGI was administered to male and female rats,
halogenated inhalational anesthetics. be%\nmg 3 weeks prior 1o ma\m?, reduced fertility was observed at a dose level
t ion P  Rare of fon upon di of y 1.4 times the human

of cardiopulmlmla bypass during open-heart surgery in patients receiving
Corgarone have btreyen 1epoited. Yhe relationship of lh% event to Cordarone therapy
is unknown.

recommended human
maintenance dose*)
caused abortions in
greater than 90% of the
animais. [n the rat, doses
of 50 mpfkg/day or more
were 3ssociated with
slight displacement of the
testes and an increased
incidence of incomplete
ossification of some skyll
an&giqgat bones; m'locz
my/kg/day or mare, fetal
body weights were
ceduced; at 200
mg/ky/day, there was an
increased incidence of
fetal resorption. (These
doses in the rat are
approximately 0.9, 1.6
and 3.2 times the maxi-
mum recommended
human maintenance
dose.”) Adverse effects
on fetal growth and sur-

jult Respiratory Distress {ARDS): Pastaperativety,

ARDS have been reported in patients receiving Cordarone therapy wha have
gone etther cardiac or surgery. Although patienis usually

sespond well 10 vigorous respiratory Yherapy, in rare instances the outcome has
been fatal, Unlil further studies have been performed,  is secommented that Fi,
and the determinants of oxygen delivery fo the tissues (e g., Satk, Paly) be close-
ly monitored in patients on Cordarone.
Laboratory Tasts . .
Elevations in iiver enzymes {SGOT and SGPT) can occur. Liver enzymes in
patients on relatively high mai doses should be 0D 3 reguiar
basis. Persistent significant elevations in the liver enzymes or hepatomegaly
should alert the physician 1o consider reducing the maintenance dose of
Cordarone or discontining therapy.
Cordargne alters the results of thyroid-function tests, causing an incmgse n
serum Te and serum reverse Ts, and a dectine in Serum T» levels. Oespite these
biochemical changes, most patients remain clinically euthyroid.
Diug Interactions
Although only a smiall number of drug-drug interactions with Cordarone have
been explored formally, most of these have shown such an interaction, The poten-
tial for othe i ions should be antici i by for drugs with polen-
tiafty serious toxicity, such as other antiarritythmics. If such drugs ate needed,
their dose shoutd be and, where , plasma
measvred.
In view of the long and variable half-iite of Cordarone, potential for drug interac-

tions exists ot only with concomitant medication but also with drugs adminis-

of

vival c,::Isa were nme? in tered after discontinuation of Cordarone.

one of two strains of mice losporine

atadose ol § d 'C‘W itant use of amiod: and ine has been reported fo produce

(approximately 0.04 times i elevated plasma of cyclosporine resulling in elevated

the maximum recom- creatinine, despite reduction in dose of cyclosporine,

mended hurpan Mmainte- Digitalis

pance dose*). « Administration of Cordarone fo pafients receiving digoxin therapy requiarly results

600 mg ina 50 kg in an increase in the serum digoxin concentration that may reach toxic levels with

patient (doses compared Tesultant ciinical toxicity, On initiation of Cordarone, the need for digitalis thera-

on 2 body surface area 9y shauld he reviewsd and the dose reduced by approximatety 0% or discon-

basis) Hinued. i digitals treatment is continued, serum levels shoulg be closely moni~
PRECAUTIONS tored and patients observed for clinical evidence of toxicity. These precautions
Impairment ol Vision probably should apply to digitoxin administration as well.

Optic Neuropathy and/or Neuritis 3 .
Cases of oplic neuropathy and optic neuritis have been reported (see
“WARNINGS").

Coimeal Microdeposits . . }

LCorneal microdepasits appear in the majority of adults treated with Cordarone.
They are usually discennible only by slit-lamp examination, but give rise to symp-
toms such as visual hatos or biurred vision in 2 many as 10% of patients,
Corneal microdeposits are reversible upon reduction of dose or fermination of

treatment, Asymplomatic microdeposils atone are not a reason to reduce dose or
discontinue lrgmm (see “ADV?&SE REACTIONS™).
Neurologic

Chronic administration of oral amiodarone in rare instances may lead ta the devel-
opment of peripheral neuropathy that may resolve when amiodarone is discontin-
ued, but this resolution has been slow and incomplete,

Photosensitivi | .

Cordarane has induced ghotasensitization in about 10% of patients; some protec-
tion max)be atforded by the use of sun-barrier creams of protective clothing.
During fong-term treatment, a blue-gray discoloration of the exposed skin may
ovcur. The Tisk may be increased in patients of tair complexion or those with
excessive sun expasure, and may be sefated to cumulative dose and duration of
therapy.

Thyrold Abwormalitias

Anticoaguiants

Patestiation of warfarin-type anti Tesponse is almost aiways seen in
patients receiving Gordarone and can result in serious o tatal bleeding. The dose
of the anticoagalant should be reduced by one-third to one-half, sed protieom-
bin times should be monitored clasely.

Antiarchythmic Agents e o .

Other antlasrhythmic drups, such as quinidine, procainamide, disopyramide, and
henytain, have been used concurrently with Cordarone. X

There have been case reports of increased steady-state levels of quinidine, pro-
cainamide, and phenxtoin during concomitant therapy with Gordarone. In genenl,
any added antiarriythmic drug should be initiated at 2 lower than usual dose with
careful monitoring.

In general, combination of Cordarone with other antiarthythmic therapy shoutd be
reserved for patients with life-th ing i \ who ase incom-
pletely responsive to a single agent or intompletely responsive o Cordarone.
During transfer to Cordarone the dose levels of previous administered agents
should be reduced by 30 16 50% several days after the addition of Cordarone,
when arrhythmia suppression shouk be beginning. The continued need for the
other antiarrhythmic agent should be reviewed after the effects of Gordarone have
been established, and discotinuation ordinarily shouid be attempted. H the treat-
ment is continued, these patients shouid be particutariy careiully monitored for
adverse effects, eﬁuecAia(ly duction di and L of tach-

. In Cordarona-treated patients who

Cordarone inhibits peripheral conversian of thyroxine (T) to trilod thyronine (Ta)
and may cause increased tyroxine levels, decreased T levels, and increased lev-
els of inactive reverse Ts T} in dinwg‘)!y euthyroid patients, 1t is also a potential
source of large amounts of inorganic iodine. Bacause of s release of inorganic

iodine, or perhaps for other reasons, Cordarone can cause either hypothyroidism
or hyperthyroidism. Thyroid function should be monitored prior to treatment and

perfodically thereafter, particularly in elderty patients, and in any patient with 3 his-

tory of thyroid nodules. goiter, or other thyroid dysfunction. Because of the slow
elimination of Cordarone and its metabolites, high plasma :odldp fevels, aftered
thyroid function, and abnormal m&t'ﬂdduncﬁqn tests may persist for several
weeks or even months tollowing Cordarone withdrawal,

Hypothyraidism has been reported in 2 t0 4% of patients in most series, but in 8
10 10% in some serigs. This condition msy 4e identified by refevant clinical symp-
toms and particularly by elevated serum TSH levels. In some clinically hypothy-
Toid amiodarone-treated patients, free thyroxine index values may be normal.

y as is conti
require additional antiarrhythmic therapy, the initial dose of suc agents should be
DPrOXi iy helf of the usual dose.

Cordarone should be used with caution in Faﬁems receiving B-blocking agents or
calcium antagonists because of the possible potentiation of bradycardia, sinus
arrest, and AV block; if necessary, Cordarone can continue 1o be used atter inser-
tion of a pacemaker in patients with severe bradycardia or sinus arrest.

Volatile Anesthetic Agents {See “PRECAUTIONS, Surgery, Volatite Anesthetic
Ageats™)

g T pmpe s e

maintenance dose*),
“B00 mg ina 50 kg patient (dose compared on a body surface area basis)
Praunm%y: Pruguancy Catagory D

See “WARNINGS, Neonatal Hypo- or Hyperthyroldism.”

Labor and Deiivery

(tis not known whether the use of Cordarone during labor or deliverz has any
immediate or delayed adverse effects. Preclinical studies in rodents fave not
shown any efiect of Cordarone on the duraticn of gestation or on parturition.
Nursing Mothers

Cordarone is excreted in human milk, suggesting that breast-feeding could
€xpose the nursing infant 10 a significant dose of the drug. Nursing offSpring of
lactating rats adrunistered Cordarane have been shown 5o be less viable and have
reduced body-weight gains. Theretore, when Cordarone therapy is indicated, the
mather should be advised to discontinue nursing,

Pediatric Use

The safety and effectivencss of Cordarone in pediatric patients have not been
established.

Gerlatric Use

Clinical studies of Cordarone Tablets did not include sufficient numbers o sub-
lects aged 65 and over fo determine whether they respond differently from
ywnoer subjects. Other reporled clinical experience has not identified differences
N responses hetween the elderly and younger patients. in general, dose selection
for an elderly patiant should be cautious, usually starting at the tow end of the
dosing range, reflecting the greater frequency of decreased hepatic, renal, or car-
diac function, and of concomnant disease or other drug therapy.

KDVERSE REACTIONS

Adverse reactions have been very common in virtually alt series of patients treated
with Cordarone for ventricular arrhythmias with relativel farge doses of dug
(400 mo/day and above), occurring in about three-fourths of gt patients and
causing discontinuation in 7 to 18%. The most serious reactions are pulmonary
toxicily, exacerbation of arrhythmia, and rare serious liver injury (see “WARN-
INGS"), but otter adverse effects constitute important problems. They are ofien
feversible with dose reduction or cessation of Cordarone treatment. Most of the
adverse effects appear to become more frequent with continued ireatment beyond
six months, although rates appear to remain telatively constant beyond one year.
The time and dose relationships of adverse effects are under continued study.
Neurologi; problems are extremely common, accurring in 20 10 40% of patients
and including malaise and fatigue, tremor and involuotary movements, poor coor-
dination and gait, and peripheral neurapathy; they are rarely a reason fo stop ther-
?_% ;g% may respont 10 8ose reductions or discontinuation (see "PRECAU-

f13usea, vomiting, constipation, and

Hepatic: Abnormal fiver-function tests. §
Respiratory: Puimonary ion o fibrosis,

The following side effects were each reportad in 1 {0 3% of patients:

Thyroid: Hypothyroidism, hyperthyroidism.

Neuralagic: Becreased tibido, insomnia, headathe, steep disturbances.
Cardiovascular: C tive heatt failure, cardiac asthythavias, SA node dysfunction,
Gastrointestinal: Abdominal pain.

Hepatic: Nonspeciic hepatic disorders.

Qiher: Flushing, abnormat taste and smefi, edema, abnormal safivation, coagula-
tion ahnormaldies.

The lollowing side eftects wace sach segatted in tass than 1% of palients;
Blue skin di: rash, . dlopecia, by i

skin , ]
and cardiac conduction abnormalities.
in surveys of almost 5,000 patients treated in open LLS. studies and in published
reports of freatment with Cordarone, the adverse reactions most irequen\z
requiring discoinuation of Cordarone included pulmonary infiftrates of fibrosis,
i g heart failure, and elevation of fiver
enzymes. Qther symptoms causing discontinuations less often included visual
i olar d itis, biue skin di ion, b idism, and

hypothyroidism
OVERDOSAGE
There have been a few reported cases of Cordarone averdose in which 3o 8
erams were taken. There were no deaths or permanent se%%la& The acute oral
Ds0 0f amiodarone HCI in miice and rats is greater than 3,000 mg/xg.
{n addition to general supportive measures, the patient’s cardiac rl'mhm and
blood pressure should be i L and if by £nsues, 3 i
agonist or a may be used. with ii tissue perfu-
sion Should be treated with positive inotropic and/or vasopressor agents. Neither
Cordarone nor its metaboiite is dialyzable,
DOSAGE AND ADMINISTRATION
BECAUSE OF THE UNIQUE PHARMAGOKINETIC FROPEATIES, DIFFICULY DOS-
ING SCHEDULE, AND SEVERITY OF THE SIDE EFFECTS IF PATIENTS ARE
IMPROPERLY MONITORED, GORDARONE SHOULD BE ADMINISTERED ONLY BY
PHYSICIANS WHO ARE EXPERIENCED iN THE TREATMENT OF LIFE-THREATEN-
(NG ARBHYTHIMIAS WHO ARE THOROUGHLY FAMILIAR WITH THE RISKS AND
BENEFITS OF CORDARONE THERAPY, AND WHO HAVE ACGESS TO L ABORATO-
RY FAGILITIES GAPABLE OF ADEQUATELY MONITORING THE EFFECTIVENESS
AND SIDE EFFECTS OF TREATMENT.
i order 1o insure that an antiarchythmic etect will be observed without waiting
several marths, loading doses are required. A uniform, optimal dosage schedule
for administration of Cord: ias not been determined. Because of the food
efiect on absorption, Cordarone should be administered consistently with regard
10 meals {see “CLINICAL PHARMACOLOGY"). individual patient titration is Sug-
gested according to the following puidelines,
For life-th i i hamias, such as ventricular fibriiation or
I jcally unstable ‘ ia: Close ing of the
patients is indicated dlm'ng the loading phase, particularly until risk of recurrent
2 or fibriflation has abated. Because of the serious nature of
the arrhythmia and the lack of predictabie time course of effect, loading shouid be
performed in a hospital setting, Loading doses of 800 to 1,600 mo/day are
required for 110 3 weeks d(occasionally longer) untit inttial therapeutic response
oceyrs. {Administration of Cordarone in divided doses with meals is suggested for
total daily doses of 1,000 my or highar, or when pastrointestinal intolerance
occurs.) i side effects become excessive, the dose should be reduced, Elimination
of of C ibrillation and ia usualty ocours within 1to 3
weeks, along with reduction in complex and tefal ventricular ectopic beats.
Upon starting Cordarone therapy, an attempt shouid be made to gradually discon-
tinue prior antiarchythaic deugs (see section on “Drug Interactions”). When ade-
guate arrfiythmia control is achieved, o if side etfacts became prominent,
ordarone dose should be reduced to 600 to 800 /dﬁl for one month and then
10 the maintenance dose, usually 400 mg/day (see “CLINICAL PHARMACOLO-
GY-Monitaring Effectiveness’). Some patients may require larger maintenance
doses, up to §00 m/day, and some can be contrtied on lower doses. Cordarone
may be administered as a single daily dose, or in patients with severe gastroin-
testinal intolerance, as a b.1.d. dose. In each patient, the chronic maintenance
dose should he 3 ding to ank effect as assessed by
ol dings, and/or electrical stimulation ang
patient folerance. Plasma concentrations may be helpful in evaluating nonrespon-
siveness or unexpectedly severe toxicity (see "GLINICAL PHARMACOLOGY").

The fowest stiactive dose should be used to grwm the accurrence of side
effects. In all ‘hs:amm, the physician must ba guided by the severity of the
patiant’s amhyth

ints, most
anorexia, occur in about 25% of patients but rarely requice di o
drug. These commonly occur during high-dose administration (i.., loading dose)
and usually respond to dose reduction or divided doses.
Ophthalmic abrormalities inchuding optic nevropathy and/or optic neurtis, in
some cases progressing to { blindness, papitiedema, corneal degenera-
tion, photosensitivity, eye discomfort, scotoma, fens opacities, and macutar
degeneration have been reported. {See “WARNINGS.")
Asymptomatic corneal microdeposits are present in virtually all adult patients who
have been on drug for more than § montis, Some patients develop eye symp-
toms of halos, photophobia, and dry eyes. Vision is rasely atfected and drup dis-
continuation is rarely needed.
Dermatologicaf adverse reactions occur i about 15% of patients, with photosen-
sitivity being most common {about 10%). Sunscreen and protection from sun
£xpasure may be helpfyl, and drug discontinuation is not usually necessary.
Prolonged exposure to Cordarone occastonally results in a biue-gray pigmenta-
Hon. This is slowly and ionally i y reversible on di inuation of
drug but Is of cosmetic importance only.
Cardiovascufar adverse reattions, ather than exacerbation of the arrhythmias,
include the yncomman accurence of congestive heart failure (3%) and bradycar-
dia. Bradycardia usually responds to dosage reduction but enay require a pace-
maker for control. CHF rarely requires drup discontinuation. Cardiaz conduction
b ies occur infrequently and are reversible on di inuation of drug.
I postmarketing surveifiance, hepat s, Chotestatic hepatitis, cirrhosis, epididymi-
tis, vasculitis, psey cetebi, t DERia, angi 3 ioliti
obliterans organizing pneumonta (possibly fatal), pleuriis, pancreatitis, toxic epi-
dermal necrolysis, myopathy, hemolytic anemia, aplastic anemia, pancytopenia,
and neutropenia atso have been reported in patients receiving Cordarone.
The tollowing side-effect ratas are based on a retrospective study of 241 patients
treated for 2to 1,515 days {mean 441.3 days}.
The following side effects were aach reportad in 10 to 33% of patients:
Gastrointestinal: Nausea and vomiting.
The faliowing sida sffects wers gach reporied in 4 to 9% of patients:
D ic: Solar dermatiti itivity
Newurolopic: Malaise and 1atigue, tremor/abnormal involuntary
of 00, abnormat pai da, dizziness,

b

paresthesias.

and respanse to therapy,

When dosage adjustments are necessary, the patient shauld be closely monitored
for an extended period of time because of the long and variable half-fife of
Cordarone and the difficulty in predicting the fime required to aftain a new steady-
state fevel of drug. Dosage suggestions are summarized betow:

Loading Dose  Adjustment and Maintenance Dose
Oatly Daity)

110 Iweeks ~imonth  usual
800101600 mg 60010800 mg 400 mg

HOW SUPPLIED

Cordarane® {amiodarane HCY) Tablets are available in hotties of 60 tablets and in
Redipak® cartons containing 100 tablets {10 blister strips of 10} as foliows:

200 myg, NDC 0008-4188, round, convex-faced, pink fablets with a caised “C" and
[_(‘na‘rgg d 200" on one side, with reverse side scored and marked “WYETH" and
Keep tightly closed.

Stors at reom tamparature, saproximately 25°C {77°F).

Protect from Jipht,

Dispense in a light-resistant, tght container.

Use tarton to protect contents rom light.

R only

Manutactured tor

‘ A' Wyeth Laboratories
AWyatty-Ayargt Company

® Philadeiphia, PA 19101

by Sanofi Winthsop Industrie

1, rue de ia Vierge

33440 Ambares, France

€16036-2 Revised August 1, 2000
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Tablets

DESCRIPTION: v

hloride i isa member of a new class of antiarrhythmic d'mcm \m'rh

as yellow, scored tablets. Each tablet for oral administration contains 266100 mg of amiodarone
hydrochloride. In addition, each tablet contains the following |nact|ve|ngred|ents colloidal silicon
dioxide, corn starch, lactose monohydrate, magnesium stearate, povidone, and D&C Yellow #10
Aluminum L Lake

(dlethylammo) ethoxy) ' 3‘ "5 dnodophenyl ketone hydrochl oride. Itis not cheml caly related to any
other available antiarrhythmic drug.

The structura formulais as follows:

C,sH,,,NO,-HCl M.W.681.8

Amiodarone HCl is awhite to cream-colored crystalline powder. It is dlightly soluble in water,
soluble in acohol, and freely soluble in chloroform. It contains 37.3% iodine by weight.

CLINICAL PHARMACOLOGY:
Electrophysmlogy/Mechamsms of Action
In animals, €ordareneamiodarone. -hloride

experimentally induced arrhythm|as The antlarrhythmlc effect of Cordaroneamio e may bedue
to at least two major properties: 1) a prolongation of the myocardial cell-action potential duration
and refrac iod and 2) noncompetitive e- and B-adrenergic inhibition.

e prolongs the duration of the action potential of all cardiac fibers while
causing minimal reduction of dv/dt (maximal upstroke velocity of the action potential). The
refractory period is prolonged in al cardiac tissues. €ordaroneAmiodarone increasesthe cardiac
refractory period without influencing resting membrane potential, except in automatic cells where
the slope of the prepotentia is reduced, generally reducing automaticity. These electrophysiologic
effects are reflected in a decreased sinus rate of 15 t020%, increased PR and QT intervals of about
10%, the development of U-waves, and changes in T-wave contour. These changes should not
require discontinuation of amiodarone asthey are evidence of its pharmacological action,
although €ordaroneaiiodarone can cause marked sinus bradycardiaor sinus arrest and heart block.
On rare occasions, QT prolongation has been associated with worsening of arrhythmia (see
“WARNINGS").




H emodynam ics
In animal studies and after intravenous administration in man, ¢ relaxes
vascular smooth muscle, reduces peripheral vascular resistance (afterload), and shghﬂy increases
cardiac index. After oral dosing, however, Eordaroneamiodarone produces no significant changein
left ventricular gjection fraction (LVEF),, even in patients with depressed L VEF. After acute
intravenous dosing in man, €ordarone; ne may have amild negativeinotropic effect.
Phar macokinetics
Following oral administrati todarone 1s Slowly and variably absorbed. The
bioavailability of €ordaren HE approximately 50%, but has varied between 3 5 and 65%
in various studies. Maximum plasma concentrations are attained 3 to 7 hours after a single dose.
Despite this, the onset of action may occur in 2 to 3 days, but more commonly takes 1to 3 weeks,
even with loading doses. Plasma concentrations with chronic dosing at 100 to 600 mg/day are
approximately dose proportional, with a mean 0.5 mg/L increase for each 100 mg/day . These means,
however, include consderable |nd|V|duaI variability. Food increases the rate and extent of
absorption * e. The effects of food upon the bioavailability of
1 16 have been studled in 30 healthy subjects who received a single 600-mg dose
immediately after consuming a high fat meal and following an overnight fast. The area under the
plasma concentration-time curve (AUC) and the pesk plasma concentration (C,,,) of amiodarone
increased by 2.3 (range 1.7 to 3.6) and 3.8 (range 2.7 to 4.4) times, respectively, in the presence of
food. Food alsoincreased the rate of absorption of amiodarone, decreasing the time to peak plasma
concentration(T,,,,) by 37%. The mean AUC and meanC,_,,, of desethylamiodarone increased by
55% (range 58 to 101%) and 32% (range 4 to 84%) respectively, but there was not change in the T,
in the presence of food.
, one hasavery large but variable volume of distribution, averaging about 60 L/kg,
because of extensve accumulation in various sites, especially adipose tissue and highly per
organs, such as the liver, lung, and spleen. One major metabolite of €ordaroneamiodarone,
desethylamiodarone (DEA), has been identified in man; it accumulates to an even greater extent in
amost all tissues. No data are available on the activity of DEA in humans, but in animals, it has
significant electrophysiologic and antiarrhythmic effects generally similar to amiodarone itself.
DEA’s preciserole and contribution to the antiarrhythmic activity of oral amiodarone arenot certa
The development of maximal ventricular class I11 effects after oral Cordaronean
administration in humans correlates more closely with DEA accumulation over time than with
amiodarone accumulation.
Amiodarone is eliminated primarily by hepatic metabolism and biliary excretion and there is
negligible excretion of amiodarone or DEA in urine. Neither arniodarone nor DEA is dialyzable.
In clinical studies of 2 to 7 days, clearance of amiodarone after intravenous administration in patients
with VT and VF ranged between 220 and 440 ml/hr/kg. Age, sex, renal disease and hepatic disease
(cirrhosis) do not have marked effects on the disposition of amiodarone or DEA. Renal impairment
does not influence the pharmacokinetics of amiodarone. After a single dose of intravenous
amiodaronein cirrhotic patients, significantly lower C,,,, and average concentration values are seen
for DEA, but mean amiodarone levels are unchanged. Normal subjects over 65 years of age show
lower clearances (about 100 mi/hr/kg) than younger subjects (about 150 ml/hr/kg) and an increase
in T,,, from about 20 to 47 days. In patients with severe left ventricular dysfunction, the




pharmacokl neticsof amiodaroneare not significantly altered but theterminal disposition T, of DEA
is prolonged. Although no dosage adjustment for patients with renal, hepatic, or cardiac
abnormalities has been defined during chronic treatment with €erdareneamiodarons. closedlinical
monitoring is prudent for elderly patients and those with severe left ventr |cu|ar ay§funct| on.
Following single dose administration in 12 hedlthy subjects, €ordarones one exhibited multi-
compartmental pharmacokinetics with amean apparent plasma terminal éllmlnat 10N half-life Of 58
days (range 15 to 142 days) for amiodarone and 36 days (range 14 to 75 days) for the active
metabolite following discontinuation of chronic oral therapy,
Cordarone/ has been shown to have a biphasic elimination with an initial
one-half reduction of plasma levels after 2.5 to 10 days. A much slower terminal plasma-elimination
phase shows a half-life of the parent compound ranging from 26 to 107 days, with a mean of
approximately 53 days and most patients in the 40- to 55-day range. In the absence of a loading-dose
period, steady-state plasma concentrations, at constant oral dosing, would therefore be reached
between 130 and 535 days, with an average of 265 days. For the metabolite, the m&n plasma-
elimination half-life was approximately 6 1 days. These data probably reflect aninitial elimination
of drug from well-perfused tissue (the2.5-to 1 O-day half-life phase), followed by aterminal phase
representing extremely slow elimination from poorly perfused tissue compartments such as fat.
The considerable intersubj ect variation in both phases of elimination, as well as uncertainty as to
what compartment is critical to drug effect, requires attention to individual responses once
arrhythmia control is achieved with loading doses because the correct maintenance dose is
determined, in part, by the elimination rates. Daily maintenance doses of €erdareneamiodarone
should be based on individual patient requirements (see “DOSAGE AND ADMINISTRATION").
Amiodarone and its metabolite have a limited transplacental transfer of approximately 10 to 50%.
The parent drug and its metabolite have been detected in breast milk.
Amiodaroneis highly protein-bound (approximately 96%).
Although electrophysiologic ¢ effec , such as prolongation of QTec, can be seen within hours after a
parenteral dose of Eordaroneat ide, effects on abnormal rhythmsare not seen
before 2 to 3 days and usualy requwe 1103 weeks, even when aloading dose is used. There may
be a continued increase in effect for longer periods still. Thereis evidence that the time to effect is
shorter when aloading-dose regimen is used.
Consistent with the slow rate of elimination, ant&rhythmic effects persist for weeks or months after
ar , de is discontinued, but the time of recurrence is variable and
unpredictable. In general when the drug is resumed after recurrence of the arrhythmia, control is
established relatively rapidly compared to the initial response, presumably because tissue stores were
not wholly depleted at the time of recurrence.
Phar macodynamics
Thereisno well-established relationship of plasma concentration to effectiveness, but it does appear
that concentrations much below 1 mg/L are often ineffective and that levels above 2.5 mg/L are
generally not needed. Within individuals dose reductions and ensuing decreased plasma
concentrations can result in loss of arrhythmia control. Plasma-concentration measurements can be
used to identify patients whose levels are unusually low, and who might benefit from a dose increase,
or unusualy high, and who might have dosage reduction in the hope of minimizing side effects.
Some observations have suggested a plasma concentration, dose, or dose/duration relationship for




side effects such as pulmonary fibrosis, liver-enzyme elevations, corneal deposits and facial
pigmentation, peripheral neuropathy, gastrointestina and central nervous system effects.
Monitoring Effectiveness

Predicting the effectiveness of any antiarrhythmic agent in long-term prevention of recurrent
ventricular tachycardiaand ventricular fibrillationisdifficult and controversial, with highly qualified
investigators recommending use of ambulatory monitoring, programmed electrical stimulation with
various stimulation regimens, or a combination of these, to assess response. There is no present
consensus on many aspects of how best to assess effectiveness, but there is a reasonable consensus
On some aspects:

1. If a patient with a history of cardiac arrest does not manifest a hemodynamically unstable
arrhythmia durmqelectrocardlograph|c monitoring prior to treatment, assessment of the effectiveness
of miodarone requires some provocative approach, either exercise or programmed
electrical stimulation (PES).

2. Whether provocation is also needed in patients who do manifest their life-threatening arrhythmia
spontaneously is not settled, but there are reasons to consider PES or other provocation in such
patients. In the fraction of patients whose PES-inducible arrhythmia can be made noninducible by
amiodarone (a fraction that has varied widely in various series from less than 10% to
almost 40%, perhaps due to different stimulation criteria), the prognosis has been almost uniformly
excellent, with very low recurrence (ventricular tachycardia or sudden death) rates. More
controversial isthe meaning inued inducibility. There has been an impression that continued
inducibility in €erdarone s patients may not foretell a jpoor prognosis but, in fact, many
observers have found greater recurrence rates in patients who remain mdum ble than in those who
do not. A number of criteria have been proposed, however, for identifying patients who remain
inducible but who seem likely nonetheless to do well on €ordaroneamiodarone. These criteria
include increased difficulty of induction (more stimuli or more rapid stimuli), which has been
reported to predict alower rate of recurrence, and ability to tolerate the induced ventricular
tachycardia without severe symptoms, afinding that has been reported to correlate with better
survival but not with lower recurrence rates. While these criteria require confirmation and further
study in general, easier inducibility or poorer tolerance of the induced arrhythmia should suggest
consideration of a need to revise treatment.

Severa predictors of success not based on PES have also been suggested, including complete
elimination of all nonsustained ventricular tachycardia on ambulatory monitoring and very low
premature ventricular-beat rates (lessthan 1 VPB/l )000 al beats).

Whllethese emain unsettled for niodarone, as for other agents, the prescriber of
Cordarones 1¢ should have accessto (direct or through referral), and familiarity with, thefull
range of evaluatory procedures used in the care of patients with life-threatening arrhythmias.

It isdifficult to describe the effectiveness rates of Eordaroneamiodarone, as these depend on the
specific arrhythmia treated, the success criteria used, the underlying cardiac disease of the patient,
the number of drugs tried before resorting to €erdarorre; -, the duration of follow- up, the
dose of rone, the use of additional ant1arrhythm1c agents, and many other factors.
As Eordaroneamio ﬁff’e has been studied principally in patients with refractory life-threatening
ventricular arrhythmias, in whom drug therapy must be selected on the basis of response and cannot
be assigned arhitrarily, randomized comparisons with other agents or placebo have not been possible.




Reports of series of treated patients with a history of cardiac arrest and mean follow-up of one year

or more have given mortaity (due to arrhythmia) rates that were highly variable, ranging from less
than 5% to over 30%, with most seriesin the range of 10 to 15%. Overall arrhythmia-recurrence
rates (fatal and nonfatal) also were highly variable (and, as noted above, depended on response to

PES and other measures), and depend on whether patients who do not seem to respond initialy are
included. In most cases, considering only patients who seemed to respond well enough to be placed
on long-term treatment, recurrence rates have ranged from 20 to 40% in series with a mean follow-up

of ayear or more.

INDICATIONS AND USAGE:

Because of its life-threatening side effects and the S difficulties associated

with itsuse (see“ WARNINGS’ below), ie isindicated only for
the treatment of the following documented, life-threatening recurrent ventricular arrhythmias when

these have not responded to documented adequate doses of other available antiarrhythmics or when

alternative agents could not be tolerated.

1. Recurrent ventricular fibrillation.

2. Recurrent hemodynamically unstable ventricular tachycardia.

Asisthe casefor other antiarrhythmic agents, thereis no evidence fi-om controlled trials that the use
ne favorably affects survival.

EordaroncAmiodarone should be used only by physicians familiar with and with access to (directly
or through referral) the use of al available modalities for treating recurrent life- threatening

ventricular arrhythmias, and who have access to appropriate monitoring facilities, including in-

hospital and ambulatory continuous electrocardiographic monitoring and electrophysiologic
techniques. Because of the life-threatening nature of the arrhythmias treated, potential interactions
with prior, th ‘and potential exacerbation of the arrhythmia, initiation of therapy with

odarone should be carried out in the hospital.

CONTRAINDICATIONS:
EordaroneAmiodarone 1s contraindicated in severe sinus-node dysfunction, causing marked sinus
bradycardia; second- and third- degree atrioventricular block; and when episodes of bradycardia have
caused syncope (except when used in conjunction with a pacemaker).

EordaroneAmiodarone is contraindicated in patients with a known hypersensitivity to the drug.

WARNINGS:

indicated Ilfethreat
toxicity. €ordaromne; : ' has several potentially fatal toxicities, the
most important of which is pulmonary tOXICIty (hyper sensitivity pneumonitis or

inter stitial/alveolar pneumonitis) that has resulted in clinically manifest disease at rates as
high as 10 to 17% in some series of patients with ventricular arrhythmias given doses
around 400 mg/day, and as abnormal dlffuson capacity without symptoms in a much
higher percentage of patients. Pulmonary._t been out 10% of the time.
Liver injury is common with €ordaronea ., but is usually mild and




evidenced only by abnormal liver enzymes. Overt I|ver dlsease can
been fatal in a few cases. Like other antiarrhythmics, Gordaronea iodarone b
can exacer bate the arrhythmia, e.g., by making the arrhythmia less well tolerated or more
difficult to reverse. This has occurred in 2 to 5% of patientsin various series, and
significant heart block or sinus bradycardia has been seen in 2 to 5%. all of these events
should be manageable in the proper clinical setting in most cases. AIthough th

: ide than with many other agents used i in thls population, the effects are
prolonged when they occur.

the toxicity of €ordaroneam drochloride is an acceptable risk,
Eordaroneamiodarone hydrochlorid poses major management problems that could be

life- threatenlng ina populatlon at risk of sudden death, S0 that every effort should&be

one week, usually two or more. Because absorptlon and elimination are variable,
imaintenance-dose selection is difficult, and it is not unusual to require dosage decrease or
discontinuation of treatment. In a retrospective survey of 192 patients with ventricular
tachyarrhythmias, 84 required dose reduction and 18 required at least temporary
discontinuation because of adverse effects, and several series have reported 15 to 20%
overall frequencies of discontinuation due to adverse reactions. The time at which a
previously controlled life-threatening arrhythmia will recur after discontinuation or dose
adjustment is unpredictable, ranging from weeks to months. The patient is obviously at
great risk during this time and may need prolonged hospitalization. Attempts to substitute
other antiarrhythmic agents when Cordarores : ide must be stopped
i ade difficult by the gradually, but unpredlctably, changlng amiodarone

: ody burden. A similar problem exists when €ordarone_amiodarone
wdrochloride is not effective; it still poses the risk of an interaction with whatever
subseqguent treatment is tried.

Mortality

In the National Heart, Lung and Blood Institute's Cardiac Arrhythmia Suppression Trial
(CAST), a long-term, multi-centered, randomized double- blind study in patients with
asymptomatic non- life-threatening ventricular arrhythmias who had had myocardial
infarctions more than six days but less than two years previously, an excessive mortality or
non-fatal cardiac arrest rate was seen in patients treated with encainide or flecainide (561730)
compared with that seen in patients assigned to matched placebo-treated groups (22/725). The
atment with encainide or flecainide in this study was ten months.

one therapy was evaluated in two multi-centered, randomized double-
blind, placebo- controlled trials involving 1202 (Canadian Amiodarone Myocardial Infarction
Arrhythmia Trial; CAMIAT) and 1486 (European Myocardial Infarction Arrhythmia Trial;
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EMIAT) post-M1 patients followed for up to 2 years. Patients in CAMIAT qualified with
ventricular arrhythmias, and those randomized to amiodar one received weight- and response-
adjusted doses of 200 to 400 mg/day. Patients in EMIAT qualified with gection fraction
<40%, and those randomized to amiodarone received fixed doses of 200 mg/day. Both studies
had weeks-long loading dose schedules. Intent-to-treat all-cause mortality results were as
follows:

Placebo Amiodarone Relative Risk
N Deaths N Deaths 95% ClI
EMIAT 743 102 743 103 0.99 0.76-1.31
CAMIAT 596 68 606 57 0.88 0.58-1.16

These data are consistent with the results of a pooled analysis of smaller, controlled studies
involving patients with structural heart disease (including myocardial infarction).

Pulmonary_Toxicit
€ordaroneAmiodarone may cause a clinica syndrome of cough and progressive dyspnea
accompanied by functional, radiographic, gallium-scan, and pathological data consistent with
pulmonary toxicity, the frequency of which variesfrom 2to 7% i lished reports, but isas
high as 10 to 17% in some reports. Therefore, when amiodarone therapy isinitiated, a
baseline chest X ray and pulmonary-function tests, including diffusion capacity, should be
performed. The patient should return for a history, physical exam, and chest X ray every 3to 6
months.
Preexisting pulmonary disease does not appear to mcrease the risk of develop| ng pulmonary toxicity;
however, these patients have a poorer progno y does develop.
Pulmonary toxicity secondary to €ordarenea: e seems to result from either
indirect or direct toxicity as represented by hypersensitivity pneumonitis or interstitial/al veolar
pneumonitis, respectively.
Hyper sensitivitypneumoniti appears earlier in the course of therapy, and rechallenging these
patients with €ordarone, one results in a more rapid recurrence of greater severity.
Bronchoalveolar lavage is the procedure of choice to confirm this diagnosis, which can be made
whenaT suppressor/cyto S-positive) lymphocytosisis noted. Steroid therapy should be
instituted and one therapy discontinuedinthese patients.
Interstitial/alveolar pneumon|f|s may result from the release of oxygen radicals and/or
phospholipidosis and is characterized by findings of diffuse alveolar damage, interstitial pneumonitis
or fibrosis in lung biopsy speC| mens. PhOSphO|IpI dosis (foamy cells, foamy macrophages) due to
inhibition of phospholipase, will be present in most casesof migeisiuy 8
pulmonary tox ity; however, these changes also are present in apprOX| mately 50% of al pat|ents
ride therapy. These cells should be used as markers of therapy,
but not as evidence of toxici ty. A diagnosis of €ordarone-inducedamiodarone-induced

interstitial/alveolar pneumonitis should lead, at aminimum, to dose reduction or, preferably, to
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withdrawal of the amiodarone to establish reversibility, especialy if other acceptable

antiarthythmic therapies are available. Where these measures have been instituted, a reduction in
symptoms of amiodarone-induced pulmonary toxicity was usually noted within the first week, and
aclinical improvement was greatest in the first two to three weeks. Chest X ray changes usually
resolve within two to four months. According to some experts, steroids may prove beneficial.
Prednisone in doses of 40 to 60 mg/day or equivalent doses of other steroids have been given and
tapered over the course of severaJ weeks depend| ng upon the condition of the patient. I n some cases

In a patient receiving Eordaroneamiodarone, any new respi ratory symptoms should suggest the
possibility of pulmonary toxicity, and the history, physical exam, chest X ray, and pulmonary-
function tests (with diffusion capacity) should be repeated and evaluated. A 15% decrease in
diffusion capacity has a high sensitivity but only a moderate specificity for pulmonary toxicity; as
the decrease in diffusion capacity approaches 30%, the sensitivity decreases but the specificity
increases. A gallium scan also may be performed as part of the diagnostic workup.

Fatalities, secondary to pulmonary toxicity, have occurred in approximately 10% of cases. However,
in patients with life-threatening arrhythmias, discontinuation of €ordaroneamiodarone therapy due
to suspected drug-induced pulmonary toxicity should be undertaken with caution, as the most
common cause of death in these patients is sudden cardiac death. Therefore, every effort should be
made to rule out other causes of respi ratory impairment (i.e., congestive heart failure with Swan-
Ganz catheterization if necessary, atory infection, pulmonary embolism, malignancy, etc.)
beforediscontinuing iodarone

ioddrone 1n these patients. In addition, bronchoalveolar lavage,
transbronchial lung biopsy and/or open lung biopsy may be hecessary to confirm the diagnosis,
especially in those cases where no acceptable altemanve therapy is available.

minimum, reduced in dosage. Some cases of Gordaronc—:nduccdgg;;o
intertitial/alveolar pneumonitis may resolve following areduction in€ordaroneamioc dosage
in conjunction with the administration of steroids. In some patients, rechallenge at alower dose has
not resulted in return of interstitial/alveolar pneumonitis; however, in some patients (perhaps because
of severe alveolar damage) the pulmonary lesions have not been reversible.

Worsened Arrhythmia

Cordarone Amiodarone, like other antiarrhythmics, can cauise serious exacerbation of the presenting
arrhythmia, a nsk that may be enhanced by the presence of concomitant antiarrhythmics.
Exacerbation has been reported in about 2 to 5% in most series, and has included new ventricular
f|br|IIat|on incessant ventricular tachycardia, increased resistance to cardioversion, and polymorphic
achycardia associated with QT prolongation (Torsade de Pointes). In addition, €ordarone
: has caused symptomatic bradycardia or sinus arrest with suppression of escape foci in
2 to 4% of patients.

Liver Injury




Elevations of hepatic enzyme levels are seen frequently in patients exposed t0 Cerdareneamiodarsnc
and in most cases are asymptomatic. If the increase exceeds three times normal, or doublesina
patient with an elevated baseline, discontinuation of amiodarone or dosage reduction
should be considered. In a few cases in which biopsy has been done, the histology has resembled that
of alcoholic hepatitis or cirrhosis. Hepatic failure has been arare cause of death in patients treated

with €ordarone-imiodarone.

Loss of Vision

Cases of optic neuropathy and/or optic neuritis, usually resulting in visual impairment, have been
reported in patients treated with amiodarone. In some cases, visua impairment has progressed to
permanent blindness. Optic neuropathy and/or neuritis may occur at any time following initiation
of therapy. A causal relationship to the drug has not been clearly established. If symptoms of visual

impairment appear, such as changesin visual acuity and decreasesin peripheral vision, prompt
ophthalmic examination is recommended Appearance of optic neuropathy and/or neur|t|s cdls for

re-evaluation of : e
therapy with €ordaronea must bewei ghed against its benefitsin patientswhose lives are
threatened by cardiac arrhythmlas Regular ophthalmic examination, including funduscopy and slit-
lamp examination, is recommended during administration of €ordarone—(See"ADVERSE

justifies the unk sk to the fetus In pregnant rats and rabblts armodarone HClin doses of 25
mg/kg/day (approximately 0.4 and 0.9 times, respectively, the maximum recommended human
maintenance dose*) had no adverse effects in the fetus. In the rabbit, 75 mg/kg/day (approximately
2-7 times the maximum recommended human maintenance dose*) caused abortions in greater than
90% of the animals. In the rat, doses of 50 mg/kg/day or more were associated with slight
displacement of the testes and an increased incidence of incomplete ossification of some skull and
digital bones; at 100 mg/kg/day or more, fetal body weights were reduced; at 200 mg/kg/day there
was an increased incidence of fetal resorption. (Thesedosesintherat are approximately 0.8, 1.6 and
3.2 times the maximum recommended human maintenance dose.*) Adverse effects on fetal growth
and survival also were noted in one of two strains of mice at adose of 5 mg/kg/day (approximately
0.04 times the maximum recommended human maintenance dose*).




*600 mg in a 50 kg patient (doses compared on a body surface area basis.)

PRECAUTIONS

Impairment of Vision

Optic Neuropathy And/Or Neuritis

Cases of optic neuropathy and optic neuritis have been reported (see "WARNINGS™).
Corneal Microdeposits ‘
Corneal microdeposits appear in the majority of adults treated with €ordarone-a =
They are usually discernible only by dlit-lamp examination, but give rise tosymptoms such as visual
halos or blurred vision in as many as 10% of patients. Corneal microdeposits are reversible upon
reduction of dose or termination of treatment. Asymptomatic microdeposits alone are not a reason
to reduce dose or discontinue treatment (see “ADVERSE REACTIONS”).

Neurologic

Chronic administration of oral amiodarone in rare instances may lead to the development of
periphera neuropathy that may resolve when amiodarone is discontinued, but this resolution has
been slow and incomplete.

Photosensitivity

{ ne hasinduced photosensitization in about 10% of patients; some protection
may be afforded by the use of sun-barrier creams or protective clothing. During Iong -term treatment,
a blue-gray discoloration of the exposed skin may occur. The risk may be increased in patients of fair
complexion or those with excessive sun exposure, and may be related to cumulative dose and
duration of therapy.
Thyroid Abnormalltles

A rone Mhibits peripheral conversion of thyroxine(T,) to triiodothyronine(T,) and
may cause increased thyroxine levels, decreased T, levels, and increased levels of inactive reverse
T, (r T,) inclinically euthyroid pat|ents It is also a potentia source of large amounts of morganlc
|od| ne. Because of itsrelease of inorganiciodine, or perhapsfor other reasons, Eerdareneamiodaron
can cause either hypothyroidism or hyperthyr0|d|sm Thyroid function should be momtored pnor to
treatment and periodicaly thereafter, particularly in elderly patients, and in any patient with a history
of thyr0|d‘nodules goiter, or other thyroid dysfunction. Because of the slow elimination of

imiodarone and its metabolites, high plasmaiodide levels, atered thyroid function, and
abnormal wthyr0|d -function tests may persist for several weeks or even months following
onewithdrawal .
Hypothyr0|d|sm has been reported in 2 to 4% of patients in most series, but in 8 to 10% in some
series. This condition may be identified by relevant clinical symptoms and particularly by elevated
serum TSH levels, In some clinically hypothyroid amiodarone-treated patients, free thyroxine index
values may be normal. I
Hypothyroidism is best managed by -€ordaronea fe dose reduction and/or
thyroid hormone suppl ement However, therapy must be|nd|V|duaI|zed and it may be necessary to
discontinue miodarone in some patients. -
Hyperthyroidism occursin about 2% of patients receiving €erdaroneam:
the inci dence may be higher among pati ents with prior inadequate dietary iodinei intake. EOrdarone-

Amiodarone hydrochlorid mduced hyperthyroidism usually posesagreater hazard to the
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patient than hypothyroidism because of the possibility of arrhythmia breakthrough or aggravation.
In fact, IF ANY NEW SIGNS OF ARRHYTHMIA APPEAR, THE POSSIBILITY OF
HYPERTHYROIDISM SHOULD BE CONSIDERED. Hyperthyroidism is best identified by
relevant clinical symptoms and signs, accompanied usually by abnormally elevated levels of serum
T, RIA, and further elevations of serum T,, and a subnormal serum TSH level (using a sufficiently
sensitive TSH assay). Thefinding of aflat TSH responseto TRH isconfirmatory of hyperthyroidism
andmay be soughtine ulvocal cases Smce arrhythmia breakthroughs may accompany-

‘ ef%. The institution of antlthyr0|d drugs, -adrenergic blockers and/or temporary
cortlcosterO|d therapy may be necessary. The action of antithyroid drugs may be especially delayed
in amiodarone-induced thyrotoxicosis because of substantial quantities of preformed thyroid
hormones stored in the gland. Radioactive iodine therapy is contraindicated because of the low
redioiodine uptake associated with amiodarone-induced hyperthyroidism. Experience with thyroid
surgery in thissetting is extremely I|m|t / 1L s_the theoretical risk of
inducingthyroidstorm. €ordare ~ rinced hyperthyroidismmay
be followed by atransient period of hypothyr0| dism.
Surgery

Volatile Anesthetic Agents: Close perioperative monitoring is recommended in patients undergoing
general anesthesiawho are on amiodarone therapy as they may be more sensitive to the myocardia
depressant and conduction effects of halogenated inhalational anesthetics.

Hypotension Postbypass: Rare occurrences of hypotension upon discontinuation of cardiopulmonary
bypass during open-heart surgery in patients receiving-€ordarone: ide have
been reported. The relationship of this event to Eerdaroreamiodarone hydrochloride therapy is
unknown.

Adult Respiratory Distress Syndrome (4RDS): Postoperatively, occurrences of ARDS have been
reported in patients receiving €ordareneamiodarone hydrochloride therapy who have undergone
either cardiac or noncardiac surgery. Although patients usually respond well to vigorous respiratory
therapy, in rare instances the outcome has been fatal. Until further studies have been performed, it
is recommended that FiO, and the determinants of ox fleli ivery o thetissues (e.g., Sa0,, Pa0,)
be closely monitored in patients on €ordareneamiodarone hy de

Laboratory Tests

Elevations in liver enzymes (SGOT and SGPT) can occur. Liver enzymes in patients on relatively
high maintenance doses should be monitored on aregular basis. Persistent significant elevationsin
the liver enzymes or hepatomegaly should \jgn the physician to consider reducing the maintenance

in serum T4 and Serum reverse T3, "and a decline in serum T, Ievels Desplte these biochemical
changes, most patients remain clinically euthyroid.

Drug Interactions
Although only asmall number of drug-drug interactions with €ordarencammmtarone mdrochiomse
have been explored formally, most of these have shown such an interaction. The potent|al for other
interactions should be anticipated, particularly for drugs with potentially serious toxicity, such as
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other antiarrhythmics. If such drugs are needed, their dose should be reassessed and, where
appropnate plasma concentration measured.

Inview of thelong and variable half-life of €ordaroneam1 dar y —OChlonde potential for drug
interactions exists not onIy w ' atlon but also with rugs administered after
discontinuation of
Cyclosporine
Concomitant use of amiodarone and cyclosporine has been reported to produce persistently elevated
plasma concentrations of cyclosporine resulting in elevated creatinine, despite reduction in dose of
cyclosporine.

Digitalis N o

Administration of €ordaronean de to patients receiving digoxin therapy
regularly results in an increase in the serum digoxin concentration that may reach toxic levels with
resultant clinical toxicity. On initiation of €ordaromeamiodarone ?’drochlorxde, the need for
digitalis therapy should be reviewed and the dose reduced by approximately 50% or
discontinued. If digitalis treatment is continued, serum levels should be closely monitored and
patients observed for clinical evidence of toxicity. These precautions probably should apply to
digitoxin administration as well.

Anticoagulants

Potentiati on of warfarin-

type anticoagulant response is almost always seen in patients receiving

antlcoagulant should be reduced by one-third to one-half, and prothrombin tlmes should be
monitored closely.

Antiarrhythmic Agents

Other antiarrhythmic drugs, such as qumldln
been used concurrently with 0
There have been case reports of increased steady- sta
phenytom during concomltant therapy W|th€ordarone d:

.....

rodarone with other antiarrhythmic therapy should be
pI eter responsive

In general, combination of Eordarone;
reserved for patients with Ilfethreatenlng ventricular arrhy
toasingle agent or mcornpl etely responsiveto :
to : 0
to 50% several days after the addition of €ordaroncamiad vdrochloride, when arrhythmia
suppression should be beginning. The continu need for the other ant& rhythmic agent should be
reviewed after the effects of Eordarones one have been established, and discontinuation
ordinarily should be attempted. If the treatment is continued, these patients should be particularly
carefully monltored for adverse ef ecially conduction disturbances and exacerbati
a is continued. 10 Eordarone-treatedaindasans. .
e-treated patients who requlre addmonal antiarrhythmic therapy, the initial dose of such
approximately half of the usual recommended dose.
should be used with caution in patients rece|V|ng P-blocking agents or
calcium antagonists because of the possible potentiation of bradycardia, sinus arrest, and AV block;
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ne can continue to be used after insertion of a pacemaker in patients

with severe bradycardia or Sinus arrest.
Volatile Anesthetic Agents: (See “PRECAUTIONS, Surgery, Volatile Anesthetic Agents’).

Recommended Dose
Reduction of Concomitant

| nteraction Drug
Concomitant Onset Magnitude
Drug (days)
Warfarin 3to4 Increases prothrombin LYat0 %
time by 100%
Digoxin | Increases serum L %

concentration by 70%

Quinidine 2 Increases serum 1%sto%
concentration by 33% (or discontinue)
Procainamide <7 Increases plasma 15
concentration by 55%; (or discontinue)
NAPA* concentration by
33%

*NAPA = n-acetyl procainamide.

Electrolyte Disturbances

Since antiarrhythmic drugs may be ineffective or may be arrhythmogenic in patients with

hypokal emja, %%otass um or magnesium deficiency should be corrected before instituting
miod onetherapy

Carcinogenesis, Mutagenesis, Impairment of Fertility

Amiodarone HCI was associated with a statistically significant, dose-related increase in the incidence

of thyroid tumors (follicular adenoma and/or carcinoma) in rats. The incidence of thyroid tumors

was greater than control even at the lowest dose level tested, i.e., 5 mg/kg/day (approximately 0.08

times the maximum recommended human maintenance dose*).

Mutagenicity studies (Ames, micronucleus, and lysogenic tesami

negative.

Inastudy inwhich Eordaronea loride was administered to male and female rats,

beginning 9 weeks prior to mating, reduced fertility was observed at a dose level of 90 mg/kg/day

(approximately 1.4 times the maximum recommended human maintenance dose*).

*600 mg in a 50 kg patient (dose compared on a body surface area basis)
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Pregnancy: Pregnancy Category D

See “WARNINGS, Neonatal Hypo- or Hyperthyroidism."

Labor and Delivery

Itisnot known whether the use of amiodarone during |abor or delivery hasany immediate
or delayed effects. Preclinical studies in rodents have not shown any effect of
e on the duration of gestation or on parturition.

Nursing M oth
EordareneAmiodarene 1s excreted in human milk, suggesting that breast-feeding could expose the
nursing mfant toa sgmfl cant dose of the drug. Nursing offspring of lactating rats administered
Therefore, when

discontinue nursing.

Pediatric Use )
The safety and effectiveness of Cordaronear
been established.
Geriatric Use
Clinical studies of | one hy: de .

numbers of subjects aged 65 and over to determlne whether they respond dlfferently from younger
patients. Other reported clinical experience has not identified differencesin responses between the
elderly and younger patients. In general, dose selection for an elderly patient should be cautious,
usually starting at the low end of the dosing range, reflecting the greater frequency of decreased
hepatic, rena or cardiac function, and of concomitant disease or drug therapy.

ADVERSE REACTIONS

very common in virtually all series of patients treated with
\ de for ventricular arrhythmiaswith relatively large doses of drug
(400 mg/day and above) occurri ng in about three-fourths of all patients and causing discontinuation
in 7 to 18%. The most serious reactions are pulmonary toxicity, exacerbation of arrhythmia, and rare
serious liver injury (see “WARNINGS"), but other adverse effects constitute important problems,
They are often reversible with dose reduction or cessation of Eordaroneamiodarone treatment. Most
of the adverse effects appear to become more frequent with continued treatment beyond six months,
athough rates appear to remain relatively constant beyond one year. The time and dose relationships
of adverse effects are under continued study.

Neurologic problems are extremely common, occurring in 20 to 40% of patients and including
malaise and fatigue, tremor and involuntary movements, poor coordination and gait, and peripheral
neuropathy; they are rarely a reason to stop therapy and may respond to dose reductions or
discontinuation. (see “PRECAUTIONS").

Gastrointestinal complaints, most commonly nausea, vomiting, constipation, and anorexia, occur in
about 25% of patients but rarely require discontinuation of drug. These commonly occur during high-
dose administration (i.e., loading dose) and usually respond to dose reduction or divided doses.
Ophthalmic abnormalities including optic neuropathy and/or optic neuritis, in some cases
progressing to permanent blindness, papilledema, corneal degeneration, photosensitivity, eye
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discomfort, scotoma, lens opacities, and macular degeneration have been reported. (See
"WARNINGS.")

Asymptomatic corneal microdeposits are present in virtualy all adult patients who have been on
drug for more than 6 months. Some patients develop eye symptoms of halos, photophobia, and dry
eyes. Vision israrely affected and drug discontinuation is rarely needed.

Dermatological adverse reactions occur in about 15% of patients, with photosensitivity being most
common (about 10%). Sunscreen and protection from sun exposure may be helpful, and drug
discontinuation is not usually necessary. Prolonged exposure to : oneoccasionally
resultsin ablue-gray pigmentation. Thisis slowly and occasionally mcompl etely reversible on
discontinuation of drug but is of cosmetic importance only.

Cardiovascular adversereactions, other than exacerbation of the arrhythmias, include the uncommon
occurrence of congestive heart failure (3%) and bradycardia. Bradycardiausually responds to dosage
reduction but may require a pacemaker for control. CHF rarely requires drug discontinuation.
Cardiac conduction abnormalities occur infrequently and are reversible on discontinuation of drug.
In postmarketing surveillance, hepatitis, cholestatic hepatitis, cirrhosis, epididymitis, vasculitis,
pseudotumor cerebri, thrombocytopenia, angioedema, bronchiolitis obliterans organizing pneumonia
(possibly fatal), pleuritis, pancreatitis, toxic epi dermal necrolyss pancytopenia, and neutropenia aso
have beenreportedin patientsreceiving ne.

The following side-effect rates are based on a retrospectlve study of 241 patients treated for 2 to
1,5 15 days (mean 441.3 days).

The following side effects were reported in 10 to 33% of patients:

Gastrointestinal: Nausea and vomiting.

The following side effects were each reported in 4 to 9% of patients:

Dermatologic: Solar dermatitis/photosensitivity.

Neurologic: Malaise and fatigue, tremor/abnormal involuntary movements, lack of coordination,
abnormal gait/ataxia, dizziness, paresthesias.

Gastrointestinal: Constipation, anorexia.

Ophthalmologic: Visua disturbances.

Hepatic: Abnormal liver-function tests.

Respiratory: Pulmonary inflammation or fibrosis.

The following side effects were each reported in 1 to 3% of patients:

Thyroid: Hypothyroidism, hyperthyroidism.

Neurologic: Decreased libido, insomnia, headache, sleep disturbances.

Cardiovascular: Congestive heart failure, cardiac arrhythmias, SA node dysfunction.
Gastrointestinal: Abdomina pain.

Hepatic: Nonspecific hepatic disorders.

Other: Flushing, abnormal taste and smell, edema, abnormal salivation, coagulation abnormalities.
The following side effects were each reported in less than 1% of patients:

Blue skin discoloration, rash, spontaneous ecchymosis, alopecia, hypotension, and cardiac
conduction abnormalities.
In surveys of amost 5,000
with Eordaroneamiodarone I
discontinuation of €ordaronear

edi N open US. studies and in published reports of treatment
de, the adverse reactions most frequently requiring

Lo

L

e included pulmonary infiltrates or fibrosis, paroxysmal
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ventricular tachycardia, congestive heart failure, and elevation of liver enzymes. Other symptoms
causing discontinuations less often included visual disturbances, solar dermatitis, blue skin
discoloration, hyperthyroidism and hypothyroidism.

OVERDOSAGE: N )

There have been a few reported cases of Gordaroneatr chloride overdose in which 3
to 8 grams were taken. There were no deaths or permanent Sequelae The acute oral LD,, of
amiodarone HC1 in mice and ratsis greater than 3,000 mg/kg.

In addition to general supportive measures, the patient’s cardiac rhythm and blood pressure should
be monitored, and if bradycardia ensues, aﬁ -adrenergic agonist or a pacemaker may be used.

Hypotension with inadequate tissue per sl;lould be treated with positive inotropic and/or
vasopressor agents. Neither miodarone nor itsmetaboliteisdialyzable.

DOSAGE AND ADMINISTRATION:

BECAUSE OF THE UNIQUE PHARMACOKINETIC PROPERTIES, DIFFICULT DOSING
SCHEDULE, AND SEVER HE SI DE EFFECTSIF PATIENTSARE IMPROPERLY
MONITORED, €ordaronc AMIOD  HY] HLORIDE SHOULD BE ADMINISTERED
ONLY BY PHYSICIANS WHO ARE EXPERIENCED IN THE TREATMENT OF LIFE-
THREATENING ARRHYTHMIAS, WHO ARE THOROUGHLY FAMILIARWITH THERISKS
AND BENEFITS OF €ORPARONEAMIODARONE THERAPY, AND WHO HAVE ACCESS
TO LABORATORY FACILITIES CAPABLE OF ADEQUATELY MONITORING THE
EFFECTIVENESS AND SIDE EFFECTS OF TREATMENT.

In order to insure that an an& rhythmic effect will be observed without waiting several months,

loading d 3 reqw red. A uniform, optimal dosage schedule for administration of
me has not been determined. Because of the food effect on absorption,

> should be administered consistently with regard to meals (see " CLINICAL

PHARMACOL OGY”). Individual patient titration is suggested according to the following
guidelines.

For Life-threatening Ventricular Arrhythmias, Such As Ventricular Fibrillation Or
Hemodynamically Unstable Ventricular Tachycardia: Close monitoring of the patientsisindicated
during the loading phase, particularly until risk of recurrent ventricular tachycardia or fibrillation has
abated. Because of the serious nature of the arrhythmia and the lack of predictable time course of
effect, loading should be performed in a hospital setting. Loading doses of 800 to 1,600 mg/day are
required for 1 to 3 Weeks ,,,,, occaswnally Ionger),,yunt|l initial therapeutic response occurs.

(Administration of _ drochloride in divided doses with meals is suggested
for total daily doses of 1,000 mg or h|gher or when gastrointestinal intolerance occurs.) If side
effects become excessive, the dose should be reduced. Elimination of recurrence of ventricular
fibrillation and tachycardiausually occurswithin 1 to 3 weeks, aong with reduction in complex and
total ventricular ectopic beeﬁs —

Upon starting Eordaroneamiodarone hydrochloride therapy, an attempt should be made to gradually
discontinue prior antiarrhythmic drugs (see section on “ Drug Interactions’). When equate
arr;hvthmla{control is achieved, or if side effects become prominent, €ordaronea ¢
h}gdr ride dose should be reduced to 600 to 800 mg/day for one month and then to the
maintenance dose, usually 400 mg/day (see “CLINICAL PHARMACOLOGY -- Monitoring
Effectiveness’). Some patients may require larger maintenance doses, up to 600 mg/day, and some
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can be controlled on lower doses. EordaroneAmiodarone may be administered asas ingledaily dose,
or in patients with severe gastrointestinal intolerance, as a b.i.d. dose. In each patient, the chronic
maintenance dose should be determined according to antiarrhythmic effect as assessed by symptoms,

Holter recordings, and/or programmed electrical stimulation and by patient tolerance. Plasma
concentrations may be helpful in evaluating nonresponsiveness or unexpectedly severe toxicity (see
“CLINICAL PHARMACOLOGY").

The lowest effective dose should be used to prevent the occurrence of side effects. In all

instances, the physician must be guided by the severity of the individual patient’s arrhythmia
and response to therapy.

When dosage adjustments are necessary, the patient should be cl osely monitored for an extended
period of time because of the long and variable half-life of amio and the difficulty
in predicting the time required to attain a new steady-state level of drug Dosage suggestions are
summarized below:

Loading Dose Adjustment and Maintenance Dose
(Daily) (Daily)
Ventricular Arrhythmias 1to 3weeks ~1 month usual maintenance
800 to 1,600 mg 600 to 800 mg 400 mg

HOW SUPPLIED:

Keep tightly closed.

Store at room temperature, approximately 15-30° C (59-86° F). Protect from light.
Dispense in a light-resistant, tight container as defined in the USP, with a child-resistant
closure as required.
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AMIODARONE Hydrochloride
Tablets

DESCRIPTION:

Amiodarone hydrochloride is a member of anew class of antiarrhythmic drugs with predominantly
Class1Il (Vaughan Williams' classification) effects, available for oral administration asyellow,
scored tablets. Each tablet for oral administration contains 100 mg of amiodarone hydrochloride.
In addition, each tablet contains the following inactive ingredients: colloidal silicon dioxide, corn
starch, lactose monohydrate, magnesium stearate, povidone, and D&C Yellow # 10 Aluminum Lake.

Amiodarone hydrochloride s abenzofuranderivative: 2- butyl- 3-benzofuranyl 4-(2-(diethylamino)-
ethoxy)-3,5-diiodophenyl ketone hydrochloride. It is not chemically related to any other available
antiarrhythmic drug.

The structural formulais as follows:

C,;H,,[,NO,-HCl M.W.681.8

Amiodarone HCI isawhite to cream-colored crystalline powder. It is slightly soluble in water,
soluble in acohol, and freely soluble in chloroform. It contains 37.3% iodine by weight.

CLINICAL PHARMACOLOGY:

Electrophysiology/Mechanisms of Action

In animals, amiodarone hydrochloride is effective in the prevention or suppression of experimentally
induced arrhythmias. The antiarrhythmic effect of amiodarone may be due to at least two major
properties: 1) a prolongation of the myocardial cell-action potential duration and refractory period
and 2) noncompetitivec- and-adrenergic inhibition.

Amiodarone prolongs the duration of the action potential of all cardiac fibers while causing minimal
reduction of dv/dt (maximal upstroke velocity of the action potential). The refractory period is
prolonged in al cardiac tissues. Amiodarone increases the cardiac refractory period without
influencing resting membrane potential, except in automatic cells where the slope of the prepotentia

is reduced, generally reducing automaticity. These electrophysiologic effects are reflected in a
decreased sinus rate of 15 to 20%, increased PR and QT intervals of about 10%, the development
of U-waves, and changes in T-wave contour. These changes should not require discontinuation of
amiodarone as they are evidence of its pharmacological action, although amiodarone can cause
marked sinus bradycardia or sinus arrest and heart block. On rare occasions, QT prolongation has
been associated with worsening of arrhythmia (see“WARNINGS").

Hemodynamics




In animal studies and after intravenous administration in man, amiodarone relaxes vascular smooth
muscle, reduces peripheral vascular resistance (afterload), and slightly increases cardiac index. After
oral dosing, however, amiodarone produces no significant changeinleft ventricular ejection fraction
(LVEF), even in patients with depressed LV EF. After acute intravenous dosing in man, amiodarone
may have a mild negative inotropic effect.

Phar macokinetics

Following oral administration in man, amiodarone is sowly and variably absorbed. The
bioavailability of amiodarone is approximately 50%, but has varied between 35 and 65% in various
studies. Maximum plasma concentrations are attained 3 to 7 hours after asingle dose. Despite this,
the onset of action may occur in 2 to 3 days, but more commonly takes 1 to 3 weeks, even with
loading doses. Plasma concentrations with chronic dosing at 100 to 600 mg/day are approximately
dose proportional, with amean 0.5 mg/L increase for each 100 mg/day. These means, however,
include considerable individual variability. Food increases the rate and extent of absorption of
amiodarone. The effects of food upon the bioavailability of amiodarone have been studied in 30
healthy subjects who received a single 600-mg dose immediately after consuming a high fat meal
and following an overnight fast. The area under the plasma concentration-time curve (AUC) and the
peak plasma concentration (C,,,,) of amiodarone increased by 2.3 (range 1.7 to 3.6) and 3.8 (range
2.7 to 4.4) times, respectively, in the presence of food. Food also increased the rate of absorption
of amiodarone, decreasing the time to peak plasma concentration (T, ,,) by 37%. The mean AUC
and mean C,,,, of desethylamiodarone increased by 55% (range 58 to 101%) and 32% (range 4 to
84%) respectively, but there was not change in the T, in the presence of food.

Amiodarone has avery large but variable volume of distribution, averaging about 60 L/kg, because
of extensive accumulation in various sites, especialy adipose tissue and highly perfused organs, such
astheliver, lung, and spleen. One major metabolite of amiodarone, desethylamiodarone (DEA), has
been identified in man; it accumulates to an even greater extent in aimost all tissues. No data are
available on the activity of DEA in humans, but in animals, it has significant electrophysiologic and
antiarrhythmic effects generally similar to amiodarone itself. DEA’s precise role and contribution
to the antiarrhythrnic activity of oral amiodarone are not certain. The development of maximal
ventricular class |11 effects after oral amiodarone administration in humans correlates more closely
with DEA accumulation over time than with amiodarone accumulation.

Amiodarone is eliminated primarily by hepatic metabolism and biliary excretion and there is
negligible excretion of amiodarone or DEA in urine. Neither amiodarone nor DEA is dialyzable.
In clinical studies of 2 to 7 days, clearance of amiodarone after intravenous administration in patients
with VT and VF ranged between 220 and 440 ml/hr/kg. Age, seX, renal disease and hepatic disease
(cirrhosis) do not have marked effects on the disposition of amiodarone or DEA. Rena impairment
does not influence the pharmacokinetics of amiodarone. After a single dose of intravenous
amiodaronein cirrhotic patients, significantly lower C,,,, and average concentration values are seen
for DEA, but mean amiodarone levels are unchanged. Normal subjects over 65 years of age show
lower clearances (about 100 ml/hr/kg) than younger subjects (about 150 ml/hr/kg) and an increase
in T,, from about 20 to 47 days. In patients with severe left ventricular dysfunction, the
pharmacokinetics of amiodarone are not significantly altered but the termina disposition T,,, of DEA
is prolonged. Although no dosage adjustment for patients with renal, hepatic, or cardiac




abnormalities has been defined during chronic treatment with amiodarone, close clinical monitoring
is prudent for elderly patients and those with severe left ventricular dysfunction.

Following single dose administration in 12 healthy subjects, amiodarone exhibited multi-
compartmental pharmacokinetics with a mean apparent plasmaterminal elimination haf-life of 58
days (range 15 to 142 days) for amiodarone and 36 days (range 14 to 75 days) for the active
metabolite (DEA). In patients, following discontinuation of chronic oral therapy, Amiodarone
hydrochloride has been shown to have a biphasic elimination with an initial one-halfreduction of
plasmalevels after 2.5 to 10 days. A much slower terminal plasma-elimination phase shows a half.
life of the parent compound ranging from 26 to 107 days, with a mean of approximately 53 days and
most patientsin the40- to 55-day range. In the absence of aloading-dose period, steady-state plasma
concentrations, at constant oral dosing, would therefore be reached between 130 and 53 5 days, with
an average of 265 days. For the metabolite, the mean plasma-elimination half-life was approximately
61 days. These data probably reflect an initial elimination of drug from well-perfused tissue (the 2.5-
to10-day half-life phase), followed by aterminal phase representing extremely slow elimination
from poorly perfused tissue compartments such as fat.

The considerable intersubject variation in both phases of elimination, as well as uncertainty as to
what compartment is critical to drug effect, requires attention to individual responses once
arrhythmia control is achieved with loading doses because the correct maintenance dose is
determined, in part, by the elimination rates. Daily maintenance doses of amiodarone should be
based on individual patient requirements (see “DOSAGE AND ADMINISTRATION").
Amiodarone and its metabolite have a limited transplacental transfer of approximately 10 to 50%.
The parent drug and its metabolite have been detected in breast milk.

Amiodarone is highly protein-bound (approximately 96%).

Although electrophysiologic effects, such as prolongation of QTc, can be seen within hours after a
parenteral dose of amiodarone hydrochloride, effects on abnormal rhythms are not seen before 2 to
3 days and usually require 1 to 3 weeks, even when a loading dose is used. There may be a continued
increase in effect for longer periods still. Thereis evidence that the time to effect is shorter when a
loading-dose regimen is used.

Consistent with the slow rate of elimination, antiarrhythmic effects persist for weeks or months after
amiodarone hydrochloride is discontinued, but the time of recurrence is variable and unpredictable.
In general, when the drug is resumed after recurrence of the arrhythmia, control is established
relatively rapidly compared to the initia response, presumably because tissue stores were not wholly
depleted at the time of recurrence.

Phar macodynamics

Thereis no well-established relationship of plasma concentration to effectiveness, but it does appear
that concentrations much below 1 mg/L are often ineffective and that levels above 2.5 mg/L are
generally not needed. Within individuals dose reductions and ensuing decreased plasma
concentrations can result in loss of arrhythmia control. Plasma-concentration measurements can be
used to identify patients whose levels are unusually low, and who might benefit from a dose increase,
or unusualy high, and who might have dosage reduction in the hope of minimizing side effects.
Some observations have suggested a plasma concentration, dose, or dose/duration relationship for
side effects such as pulmonary fibrosis, liver-enzyme elevations, corneal deposits and facial
pigmentation, peripheral neuropathy, gastrointestinal and central nervous system effects.




Monitoring Effectiveness
Predicting me effectiveness of any antiarrhythmic agent in long-term prevention of recurrent

ventricular tachycardiaand ventricular fibrillationisdifficult and controversial, with highly qualified
investigators recommending use of ambulatory monitoring, programmed electrical stimulation with
various stimulation regimens, or a combination of these, to assess response. There is no present
consensus on many aspects of how best to assess effectiveness, but there is a reasonable consensus
On some aspects:

1. If apatient with a history of cardiac arrest does not manifest a hemodynamically unstable
arrhythmia during electrocardiographic monitoring prior to treatment, assessment of the effectiveness
of amiodarone requires some provocative approach, either exercise or programmed electrical

stimulation (PES).

2. Whether provocation is aso needed in patients who do manifest their life-threatening arrhythmia
spontaneously is not settled, but there are reasons to consider PES or other provocation in such
patients. In the fraction of patients whose PES-inducible arrhythmia can be made noninducible by
amiodarone (afraction that has varied widely in various series from less than 10% to almost 40%,

perhaps due to different stimulation criteria), the prognosis has been amost uniformly excellent, with

very low recurrence (ventricular tachycardia or sudden death) rates. More controversial is the
meaning of continued inducibility. There has been an impression that continued inducibility in
amiodarone patients may not foretell a poor prognosis but, in fact, many observers have found
greater recurrence rates in patients who remain inducible than in those who do not. A number of
criteria have been proposed, however, for identifying patients who remain inducible but who seem
likely nonethelessto do well on amiodarone. These criteriainclude increased difficulty of induction
(more stimuli or more rapid stimuli), which has been reported to predict alower rate of recurrence,

and ability to tolerate the induced ventricular tachycardia without severe symptoms, a finding that
has been reported to correlate with better survival but not with lower recurrence rates. While these
criteriarequire confirmation and further study in general, easier inducibility or poorer tolerance of
the induced arrhythmia should suggest consideration of a need to revise treatment.

Severa predictors of success not based on PES have also been suggested, including complete
elimination of all nonsustained ventricular tachycardia on ambulatory monitoring and very low
premature ventricular-beat rates (less than 1 VPB/1,000 normal beats).

While these issues remain unsettled for arniodarone, as for other agents, the prescriber of amiodarone
should have access to (direct or through referral), and familiarity with, the full range of evaluator-y
procedures used in the care of patients with life-threatening arrhythmias.

It is difficult to describe the effectiveness rates of amiodarone, as these depend on the specific
arrhythmia treated, the success criteria used, the underlying cardiac disease ofthe patient, the number
of drugs tried before resorting to amiodarone, the duration of follow- up, the dose of amiodarone,

the use of additional antiarrhythmic agents, and many other factors. As amiodarone has been studied
principaly in patientswith refractory life-threatening ventricular arrhythmias, in whom drug therapy
must be selected on the basis of response and cannot be assigned arbitrarily, randomized

comparisons with other agents or placebo have not been possible. Reports of series of treated

patients with a history of cardiac arrest and mean follow-up of one year or more have given mortality
(due to arrhythmia) rates that were highly variable, ranging from less than 5% to over 30%, with
most seriesin the range of 10 to 15%. Overall arrhythmia-recurrence rates (fatal and nonfatal) also




were highly variable (and, as noted above, depended on response to PES and other measures), and
depend on whether patients who do not seem to respond initially are included. In most cases,
considering only patients who seemed to respond well enough to be placed on long-term treatment,
recurrence rates have ranged from 20 to 40% in series with a mean follow-up of ayear or more.
INDICATIONS AND USAGE:

Because of its life-threatening side effects and the substantial management difficulties associated
with its use (see “WARNINGS’ below), amiodarone hydrochloride is indicated only for the
treatment of the following documented, life-threatening recurrent ventricular arrhythmias when these
have not responded to documented adequate doses of other available antiarrhythmics or when
alternative agents could not be tolerated.

1. Recurrent ventricular fibrillation.

2. Recurrent hemodynamically unstable ventricular tachycardia.

Asisthe casefor other antiarrhythmic agents, there is no evidence from controlled trials that the use
of amiodarone favorably affects survival.

Amiodarone should be used only by physicians familiar with and with accessto (directly or through
referral) the use of all available modalities for treating recurrent life- threatening ventricular
arrhythmias, and who have access to appropriate monitoring facilities, including in-hospital and
ambulatory continuous el ectrocardiographic monitoring and el ectrophysiol ogic techniques. Because
of the life-threatening nature of the arrhythmias treated, potential interactions with prior therapy, and
potential exacerbation of the arrhythmia, initiation of therapy with amiodarone should be carried out
in the hospital.

CONTRAINDICATIONS:

Amiodaroneis contraindicated in severe sinus-node dysfunction, causing marked sinus bradycardia;
second- and third-degree atrioventricular block; and when episodes of bradycardia have caused
syncope (except when used in conjunction with a pacemaker).

Amiodarone is contraindicated in patients with a known hypersensitivity to the drug.

WARNINGS:

Amiodarone hydrochloride is intended for use only in patients with the indicated life-
threatening arrhythmias because its use is accompanied by substantial toxicity.
Amiodarone hydrochloride has several potentially fatal toxicities, the most important of
which is pulmonary toxicity (hypersensitivity pneumonitis or interstitial/alveolar
pneumonitis) that has resulted in clinically manifest disease at rates as high as 10 to 17% in
:some series of patients with ventricular arrhythmias given doses around 400 mg/day, and
«as abnormal diffusion capacity without symptoms in a much higher percentage of patients.
Pulmonary toxicity has been fatal about 10% of the time. Liver injury is common with
:amiodar one hydrochloride, but is usually mild and evidenced only by abnormal liver
enzymes. Overt liver disease can occur, however, and has been fatal in a few cases. Like
other antiarrhythmics, amiodarone hydrochloride can exacerbate the arrhythmia, e.g., by
imaking the arrhythmia less well tolerated or more difficult to reverse. This has occurred in
2 1o 5% of patientsin various series, and significant heart block or sinus bradycardia has




been seen in 2 to 5%. all of these events should be manageable in the proper clinical setting
in most cases. Although the frequency of such proarrhythmic events does not appear
greater with amiodarone hydrochloride than with many other agents used in this
population, the effects are prolonged when they occur. Even in patients at high risk of
arrhythmic death, in whom the toxicity of amiodarone hydrochloride is an acceptable risk,
amiodarone hydrochloride poses major management problems that could be life-
threatening in a population at risk of sudden death, so that every effort should be made to
utilize alternative agents first. The difficulty of using amiodarone hydrochloride effectively
and safely itself poses a significant risk to patients. Patients with the indicated arrhythmias
must be hospitalized while the loading dose of amiodarone hydrochloride is given, and a
response generally requires at least one week, usually two or more. Because absor ption
and elimination are variable, maintenance-dose selection is difficult, and it is not unusual to
require dosage decrease or discontinuation of treatment. In a retrospective survey of 192
patients with ventricular tachyarrhythmias, 84 required dose reduction and 18 required at
least temporary discontinuation because of adverse effects, and several series have
reported 15 to 20% overall frequencies of discontinuation due to adverse reactions. The
time at which a previously controlled life-threatening arrhythmia will recur after
discontinuation or dose adjustment is unpredictable, ranging from weeks to months. The
patient is obvioudly at great risk during this time and may need prolonged hospitalization.
Attempts to substitute other antiarrhythmic agents when amiodarone hydrochloride must
be stopped will be made difficult by the gradually, but unpredictably, changing
amiodarone hydrochloride body burden. A similar problem exists when amiodarone
hydrochloride is not effective; it still poses the risk of an interaction with whatever
subsequent treatment is tried.

Mortality

In the National Heart, Lung and Blood Institute’s Cardiac Arrhythmia Suppression Trial
(CAST), a long-term, multi-centered, randomized double- blind study in patients with
asymptomatic non- life-threatening ventricular arrhythmias who had had myocardial
infarctions more than six days but less than two years previously, an excessive mortality or
non-fatal cardiac arrest rate was seen in patients treated with encainide or flecainide (56/730)
compared with that seen in patients assigned to matched placebo-treated groups (22/725). The
average duration of treatment with encainide or flecainide in this study was ten months.
Amiodarone therapy was evaluated in two multi-centered, randomized double-blind, placebo-
controlled trials involving 1202 (Canadian Amiodarone Myocardial Infarction Arrhythmia
Trial; CAMIAT) and 1486 (European Myocardial Infarction Arrhythmia Trial; EMIAT) post-
MI patients followed for up to 2 years. Patients in CAMIAT qualified with ventricular
arrhythmias, and those randomized to amiodarone received weight- and response-adjusted
doses of 200 to 400 mg/day. Patients in EMIAT qualified with gjection fraction <40%, and
those randomized to amiodarone received fixed doses of 200 mg/day. Both studies had weeks-
long loading dose schedules. Intent-to-treat all-cause mortality results were as follows:




Placebo Amiodarone Relative Risk
N Deaths N Deaths 95% ClI
EMIAT 743 102 743 103 0.99 0.76-1.31
CAMIAT 596 68 606 57 0.88 0.58-1.16

These data are consistent with the results of a pooled analysis of smaller, controlled studies
involving patients with structural heart disease (including myocardial infarction).

Pulmonary Toxicity

Amiodarone may cause aclinical syndrome of cough and progressive dyspnea accompanied by
functional, radiographic, gallium-scan, and pathol ogical data consistent with pulmonary toxicity, the
frequency of which varies from 2 to 7% in most published reports, but is as high as 10 to 17% in

some reports. Therefore, when amiodarone therapy is initiated, a baseline chest X ray and
pulmonary-function tests, including diffusion capacity, should be performed. The patient should
return for a history, physical exam, and chest X ray every 3 to 6 months.

Preexisting pulmonary disease does not appear to increase the risk of developing pulmonary toxicity;
however, these patients have a poorer prognosis if pulmonary toxicity does develop.

Pulmonary toxicity secondary to amiodarone hydrochloride seems to result from either indirect or
direct toxicity as represented by hypersensitivity pneumonitis or interstitial/alveolar pneumonitis,
respectively.

Hypersensitivity pneumonitis usualy appearsearlier in the course of therapy, and rechallenging these
patients with amiodarone results in a more rapid recurrence of greater severity. Bronchoalveolar
lavage is the procedure of choice to confirm this diagnosis, which can be made whena T
suppressor/cytotoxic (CDS-positive) lymphocytosisisnoted. Steroid therapy should beinstituted and
amiodarone therapy discontinued in these patients.

Interstitial/alveolar pneumonitis may result from the release of oxygen radicals and/or

phospholipidosis and is characterized by findings of diffuse alveolar damage, interstitial pneumonitis
or fibrosis in lung biopsy specimens. Phospholipidosis (foamy cells, foamy macrophages), due to

inhibition of phospholipase, will be present in most cases of amiodarone-induced pulmonary

toxicity; however, these changes also are present in approximately 50% of all patients on amiodarone
hydrochloride therapy. These cells should be used as markers of therapy, but not as evidence of
toxicity. A diagnosis of amiodarone-induced interstitial/alveolar pneumonitis should lead, at a
minimum, to dose reduction or, preferably, to withdrawal of the amiodarone to establish

reversibility, especialy if other acceptable antiarrhythmic therapies are available. Where these
measures have been ingtituted, areduction in symptoms of amiodarone-induced pulmonary toxicity
was usually noted within the first week, and a clinical improvement was greatest in the first two to
three weeks. Chest X ray changes usually resolve within two to four months. According to some
experts, steroids may prove beneficial. Prednisone in doses of 40 to 60 mg/day or equivalent doses
of other steroids have been given and tapered over the course of several weeks depending upon the

condition of the patient. In some cases rechallenge with amiodarone at alower dose has not resulted




in return of toxicity. Recent reports suggest that the use of lower loading and maintenance doses of
amiodarone are associated with a decreased incidence of amiodarone-induced pulmonary toxicity.
In a patient receiving amiodarone, any new respiratory symptoms should suggest the possibility of
pulmonary toxicity, and the history, physical exam, chest X ray, and pulmonary-function tests (with
diffusion capacity) should be repeated and evaluated. A 15% decrease in diffusion capacity has a
high sensitivity but only a moderate specificity for pulmonary toxicity; as the decrease in diffusion
capacity approaches 30%, the sensitivity decreases but the specificity increases. A gallium scan also
may be performed as part of the diagnostic workup.

Fatalities, secondary to pulmonary toxicity, have occurred in approximately 10% of cases. However,
inpatientswith life-threatening arrhythmias, discontinuation of amiodarone therapy due to suspected
drug-induced pulmonary toxicity should be undertaken with caution, as the most common cause of
death in these patients is sudden cardiac death. Therefore, every effort should be made to rule out
other causes of respiratory impairment (i.e., congestive heart failure with Swan-Ganz catheterization
if necessary, respiratory infection, pulmonary embolism, malignancy, etc.) before discontinuing
amiodarone in these patients. In addition, bronchoalveolar lavage, transbronchial lung biopsy and/or
open lung biopsy may be necessary to confirm the diagnosis, especially in those cases where no
acceptable aternative therapy is available.

If adiagnosis of amiodarone-induced hypersensitivity pneumonitis is made, amiodarone should be
discontinued, and treatment with steroids should beinstituted. If adiagnosis of amiodarone-induced
interstitial/alveolar pneumonitis is made, steroid therapy should be instituted and, preferably,
amiodarone discontinued or, at aminimum, reduced in dosage. Some cases of amiodarone-induced
interstitial/alveolar pneumonitis may resolve following a reduction in amiodarone dosage in
conjunction with the administration of steroids. In some patients, rechallenge at a lower dose has not
resulted in return of interstitial/alveolar pneumonitis; however, in some patients (perhaps because
of severe alveolar damage) the pulmonary lesions have not been reversible.

Worsened Arrhythmia

Arniodarone, like other antiarrhythmics, can cause serious exacerbation of the presenting arrhythmia,
arisk that may be enhanced by the presence of concomitant antiarrhythmics. Exacerbation has been
reported in about 2 to 5% in most series, and has included new ventricular fibrillation, incessant
ventricular tachycardia, increased resistance to cardioversion, and polymorphic ventricular
tachycardia associated with QT prolongation (Torsade de Pointes). In addition, arniodarone has
caused symptomatic bradycardia or sinus arrest with suppression of escape foci in 2 to 4% of
patients.

Liver Injury

Elevations of hepatic enzyme levels are seen frequently in patients exposed to amiodarone and in
most cases are asymptomatic. If the increase exceeds three times normal, or doubles in a patient with
an elevated baseline, discontinuation of amiodarone or dosage reduction should be considered. In
afew cases in which biopsy has been done, the histology has resembled that of acoholic hepatitis
or cirrhosis. Hepatic failure has been arare cause of death in patients treated with amiodarone.
Loss of Vision

Cases of optic neuropathy and/or optic neuritis, usualy resulting in visua impairment, have been
reported in patients treated with amiodarone. In some cases, visua impairment has progressed to
permanent blindness. Optic neuropathy and/or neuritis may occur at any time following initiation




of therapy. A causal relationship to the drug has not been clearly established. 1f symptoms of visual
impairment appear, such as changes in visual acuity and decreases in peripheral vision, prompt
ophthalmic examination is recommended. Appearance of optic neuropathy and/or neuritis calls for
re-evaluation of amiodarone therapy. The risks and complications of antiarrhythmic therapy with
amiodarone must be weighed against its benefits in patients whose lives are threatened by cardiac
arrhythmias. Regular ophthalmic examination, including funduscopy and slit-lamp examination, iS
recommended during administration of amiodarone. (See “ADVERSE REACTIONS.*)

Neonatal Hypo- Or Hyperthyroidism

Amiodarone can cause fetal harm when administered to a pregnant woman. Although amiodarone
use during pregnancy is uncommon, there have been a small number of published reports of
congenital goiter/hypothyroidism and hyperthyroidism. If amiodarone is used during pregnancy, or
if the patient becomes pregnant while taking amiodarone, the patient should be apprised of the
potential hazard to the fetus.

In general, amiodarone should be used during pregnancy only if the potential benefit to the mother
justifies the unknown risk to the fetus. In pregnant rats and rabbits, amiodarone HCI in doses of 25
mg/kg/day (approximately 0.4 and 0.9 times, respectively, the maximum recommended human
maintenance dose*) had no adverse effects in the fetus. In the rabbit, 75 mg/kg/day (approximately
2-7 times the maximum recommended human maintenance dose*) caused abortionsin greater than
90% of the animals. In the rat, doses of 50 mg/kg/day or more were associated with slight
displacement of the testes and an increased incidence of incomplete ossification of some skull and
digital bones; at 100 mg/kg/day or more, fetal body weights were reduced; at 200 mg/kg/day there
was an increased incidence of fetal resorption. (These dosesin therat are approximately 0.8, 1.6 and
3.2 times the maximum recommended human maintenance dose. *) Adverse effects on fetal growth
and survival also were noted in one of two strains of mice at a dose of 5 mg/kg/day (approximately
0.04 times the maximum recommended human maintenance dose*).

*600 mg in a 50 kg patient (doses compared on abody surface area basis.)

PRECAUTIONS

Impairment of Vision

Optic Neuropathy 4rd/Or Neuritis

Cases of optic neuropathy and optic neuritis have been reported (see “WARNINGS”).

Corneal Microdeposits

Corneal microdeposits appear in the mgjority of adults treated with amiodarone.

They are usually discernible only by dlit-lamp examination, but give rise to symptoms such as visual
halos or blurred vision in as many as 10% of patients. Corneal microdeposits are reversible upon
reduction of dose or termination of treatment. Asymptomatic microdeposits alone are not a reason
to reduce dose or discontinue treatment (see “ ADVERSE REACTIONS").

Neurologic

Chronic administration of oral amiodarone in rare instances may lead to the development of
periphera neuropathy that may resolve when amiodarone is discontinued, but this resolution has
been slow and incomplete.

Photosensitivity




Amiodarone has induced photosensitization in about 10% of patients; SOme protection may be

afforded by the use of sun-barrier creams or protective clothing. During long-term treatment, ablue-
gray discoloration of the exposed skin may occur. The risk may be increased in patients of fair
complexion or those with excessive sun exposure, and may be related to cumulative dose and
duration of therapy.

Thyroid Abnormalities

Amiodarone inhibits peripheral conversion of thyroxine(T,) to triiodothyronine (T,) and may cause
increased thyroxine levels, decreased T levels, and increased levels of inactive reverse T, (r T,) in
clinically euthyroid patients. It is also a potential source of large amounts of inorganic iodine.

Because of itsrelease of inorganic iodine, or perhaps for other reasons, amiodarone can cause either
hypothyroidism or hyperthyroidism. Thyroid function should be monitored prior to treatment and
periodically thereafter, particularly in elderly patients, and in any patient with a history of thyroid
nodules, goiter, or other thyroid dysfunction. Because of the slow elimination of amiodarone and its
metabolites, high plasmaiodide levels, atered thyroid function, and abnormal thyroid-function tests
may persist for several weeks or even months following amiodarone withdrawal.

Hypothyroidism has been reported in 2 to 4% of patients in most series, but in 8 to 10% in some

series. This condition may be identified by relevant clinical symptoms and particularly by elevated
serum TSH levels. In some clinically hypothyroid amiodarone-treated patients, free thyroxine index
values may be normal.

Hypothyroidism is best managed by amiodarone hydrochloride dose reduction and/or thyroid
horrnone supplement. However, therapy must be individualized, and it may be necessary to
discontinue amiodarone in some patients.

Hyperthyroidism occurs in about 2% of patients receiving amiodarone hydrochloride, but the
incidence may be higher among patients with prior inadequate dietary iodine intake. Amiodarone
hydrochloride-induced hyperthyroidism usualy poses a greater hazard to the patient than
hypothyroidism because of the possibility of arrhythmia breakthrough or aggravation. In fact, IF
ANY NEW SIGNSOFARRHY THMIA APPEAR, THE POSSIBILITY OFHYPERTHYROIDISM
SHOULD BE CONSIDERED. Hyperthyroidismisbest identified by relevant clinical symptomsand
signs, accompanied usually by abnormally elevated levels of serum T; RIA, and further elevations
of serum T,, and a subnormal serum TSH level (using a sufficiently sensitive TSH assay). The
finding of aflat TSH response to TRH is confirmatory of hyperthyroidism and may be sought in
equivocal cases. Since arrhythmia breakthroughs may accompany arniodarone hydrochloride-induced
hyperthyroidism, aggressive medical treatment is indicated, including, if possible, dose reduction
or withdrawal of amiodarone hydrochloride. The ingtitution of antithyroid drugs, [3-adrenergic
blockers and/or temporary corticosteroid therapy may be necessary. The action of antithyroid drugs
may be especially delayed in amiodarone-induced thyrotoxicosis because of substantial quantities
of preformed thyroid hormones stored in the gland. Radioactive iodine therapy is contraindicated

because of the low radioiodine uptake associated with amiodarone-induced hyperthyroidism.

Experience with thyroid surgery in this setting is extremely limited, and this form of therapy runs
the theoretical risk of inducing thyroid storm. Amiodarone hydrochloride-induced hyperthyroidism
may be followed by atransient period of hypothyroidism.

Surgery
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Volatile Anesthetic Agents: Close perioperative monitoring is recommended in patients undergoing
general anesthesiawho are on amiodarone therapy as they may be more sensitive to the myocardial
depressant and conduction effects of halogenated inhalational anesthetics.

Hypotension Postbypass: Rare occurrences of hypotension upon discontinuationof cardiopulmonary
bypass during open-heart surgery in patients receiving amiodarone hydrochloride have been reported.
The relationship of this event to amiodarone hydrochloride therapy is unknown.

Adult Respiratory Distress Syndrome (ARDS): Postoperatively, occurrences of ARDS have been
reported in patients receiving amiodarone hydrochloride therapy who have undergone either cardiac
or noncardiac surgery. Although patients usualy respond well to vigorous respiratory therapy, in rare
instances the outcome has been fatal. Until further studies have been performed, it is recommended
that FiO, and the determinants of oxygen delivery to the tissues (e.g., Sa0,, Pa0,) be closely
monitored in patients on amiodarone hydrochloride.

Laboratory Tests

Elevationsin liver enzymes (SGOT and SGPT) can occur. Liver enzymes in patients on relatively
high maintenance doses should be monitored on aregular basis. Persistent significant elevationsin
the liver enzymes or hepatomegaly should alert the physician to consider reducing the maintenance
dose of amiodarone hydrochloride or discontinuing therapy.

Amiodarone hydrochloride alters the results of thyroid-function tests, causing an increase in serum
T, and serum reverse T,, and adecline in serum T levels. Despite these biochemical changes, most
patients remain clinicaly euthyroid.

Drug Interactions

Although only asmall number of drug-drug interactions with amiodarone hydrochloride have been
explored formally, most of these have shown such an interaction. The potentia for other interactions
should be anticipated, particularly for drugs with potentially serious toxicity, such as other
antiarrhythmics. If such drugs are needed, their dose should be reassessed and, where appropriate,
plasma concentration measured.

In view of the long and variable half-life of amiodarone hydrochloride, potential for drug interactions
exists not only with concomitant medication but also with drugs administered after discontinuation
of amiodarone hydrochloride.

Cyclosporine

Concomitant use of amiodarone and cyclosporine has been reported to produce persistently elevated
plasma concentrations of cyclosporine resulting in elevated creatinine, despite reduction in dose of
cyclosporine.

Digitalis

Administration of amiodarone hydrochloride to patients receiving digoxin therapy regularly results
in an increase in the serum digoxin concentration that may reach toxic levels with resultant clinical
toxicity. On initiation of amiodarone hydrochloride, the need for digitalis therapy should be
reviewed and the dose reduced by approximately 50% or discontinued. If digitalis treatment is
continued, serum levels should be closely monitored and patients observed for clinical evidence of
toxicity. These precautions probably should apply to digitoxin administration as well.
Anticoagulants

Potentiation of warfarin-type anticoagulant responseis almost always seen in patients receiving
amiodarone hydrochloride and can result in serious or fatal bleeding. The dose of the anticoagulant
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should be reduced by one-third to one-half, and prothrombin times should be monitored
closdly.

Antiarrhythmic Agents

Other antiarrhythmic drugs, such as quinidine, procainamide, disopyramide, and phenytoin, have
been used concurrently with amiodarone hydrochloride.

There have been case reports of increased steady- state levels of quinidine, procainamide, and
phenytoin during concomitant therapy with amiodarone hydrochloride. In general, any added
antiarrhythmic drug should be initiated at a lower than usua dose with careful monitoring.

In general, combination of amiodarone with other antiarrhythmic therapy should be reserved for
patients with life-threatening ventricular arrhythmias who are incompletely responsive to a single
agent or incompletely responsive to amiodarone hydrochloride. During transfer to amiodarone the
dose levels of previously administered agents should be reduced by 30 to 50% several days after the
addition of amiodarone hydrochloride, when arrhythmia suppression should be beginning. The
continued need for the other antiarrhythmic agent should be reviewed after the effects of amiodarone
have been established, and discontinuation ordinarily should be attempted. If the treatment is
continued, these patients should be particularly carefully monitored for adverse effects, especialy
conduction disturbances and exacerbation of tachyarrhythmias, as amiodarone is continued. In
amiodarone hydrochloride-treated patients who require additional antiarrhythmic therapy, theinitial
dose of such agents should be approximately half of the usual recommended dose.

Amiodarone should be used with caution in patients receiving P-blocking agents or calcium
antagonists because of the possible potentiation of bradycardia, sinus arrest, and AV block; if
necessary, amiodarone can continue to be used after insertion of a pacemaker in patients with severe
bradycardia or sinus arrest.

Volatile Anesthetic Agents: (See “PRECAUTIONS, Surgery, Volatile Anesthetic Agents’).

SUMMARY OF DRUG INTERACTIONS WITH AMIODARONE HY DROCHLORIDE

Recommended Dose
Reduction of Concomitant

| nteraction Drug
Concomitant Onset Magnitude
Drug (days)
Warfarin 3to4 I ncreases prothrombin 1Vstos
time by 100%
Digoxin | Increases serum LY

concentration by 70%

Quinidine 2 Increases serum LYato ¥
concentration by 33% (or discontinue)
Procainamide <7 Increases plasma L Vs
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concentration by 55%; (or discontinue)
NAPA* concentration by
33%

*NAPA =n-acetyl procainamide.

Electrolyte Disturbances

Since antiarrhythmic drugs may be ineffective or may be arrhythmogenic in patients with
hypokalemia, any potassium or magnesium deficiency should be corrected before instituting
amiodarone therapy.

Carcinogenesis, Mutagenesis, Impairment of Fertility

Amiodarone HCI was associated with a statistically significant, dose-related increase in the incidence
of thyroid tumors (follicular adenoma and/or carcinoma) in rats. The incidence of thyroid tumors
was greater than control even at the lowest dose level tested, i.e., 5 mg/kg/day (approximately 0.08
times the maximum recommended human maintenance dose*).

Mutagenicity studies (Ames, micronucleus, and lysogenic tests) with amiodarone were negative.
In astudy in which amiodarone hydrochloride was administered to male and female rats, beginning
9 weeks prior to mating, reduced fertility was observed at a dose level of 90 mg/kg/day
(approximately 1.4 times the maximum recommended human maintenance dose*).

*600 mg in a 50 kg patient (dose compared on a body surface area basis)

Pregnancy: Pregnancy Category D

See “WARNINGS, Neonatal Hypo- or Hyperthyroidism.”

Labor and Delivery

It is not known whether the use of amiodarone during labor or delivery has any immediate or delayed
adverse effects. Preclinical studies in rodents have not shown any effect of amiodarone on the
duration of gestation or on parturition.

Nursing Mothers

Amiodaroneis excreted in human milk, suggesting that breast-feeding could expose the nursing
infant to asignificant dose of the drug. Nursing offspring of |actating rats administered amiodarone
have been shown to be less viable and have reduced body-weight gains. Therefore, when amiodarone
therapy is indicated, the mother should be advised to discontinue nursing.

Pediatric Use

The safety and effectiveness of amiodarone hydrochloride in pediatric patients have not been
established.

Geriatric Use

Clinical studies of amiodarone hydrochloride tablets did not include sufficient numbers of subjects
aged 65 and over to determine whether they respond differently from younger patients. Other
reported clinical experience has not identified differences in responses between the elderly and
younger patients. In general, dose selection for an elderly patient should be cautious, usualy starting
at the low end of the dosing range, reflecting the greater frequency of decreased hepatic, renal or
cardiac function, and of concomitant disease or drug therapy.

ADVERSE REACTIONS:
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Adverse reactions have been very common in virtualy all series of patients treated with amiodarone
hydrochloride for ventricular arrhythmias with relatively large doses of drug (400 mg/day and
above), occurring in about three-fourths of all patients and causing discontinuation in7 t018%. The
most serious reactions are pulmonary toxicity, exacerbation of arrhythmia, and rare serious liver
injury (see “WARNINGS"), but other adverse effects constitute important problems. They are often
reversible with dose reduction or cessation of amiodarone treatment. Most of the adverse effects
appear to become more frequent with continued treatment beyond six months, although ratesappear
to remain relatively constant beyond one year. The time and dose rel ationships of adverse effectsare
under continued study.

Neurologic problems are extremely common, occurring in 20 to 40% of patients and including
malaise and fatigue, tremor and involuntary movements, poor coordination and gait, and peripheral
neuropathy; they are rarely areason to stop therapy and may respond to dose reductions or
discontinuation. (see “PRECAUTIONS").

Gastrointestinal complaints, most commonly nausea, vomiting, constipation, and anorexia, occur in
about 25% of patients but rarely require discontinuation of drug. These commonly occur duringhigh-
dose administration (i.e., loading dose) and usually respond to dose reduction or divided doses.
Ophthalmic abnormalities including optic neuropathy and/or optic neuritis, in some cases
progressing to permanent blindness, papilledema, corneal degeneration, photosensitivity, eye
discomfort, scotoma, lens opacities, and macular degeneration have been reported. (See
“WARNINGS.")

Asymptomatic corneal microdepositsare present in virtually all adult patients who have been on
drug for more than 6 months. Some patients develop eye symptoms of halos, photophobia, and dry
eyes. Vision israrely affected and drug discontinuation is rarely needed.

Dermatological adverse reactions occur in about 15% of patients, with photosensitivity being most
common (about 10%). Sunscreen and protection from sun exposure may be helpful, and drug
discontinuation is not usually necessary. Prolonged exposure to amiodarone occasionally resultsin
a blue-gray pigmentation. This is owly and occasionally incompletely reversible on discontinuation
of drug but is of cosmetic importance only.

Cardiovascular adverse reactions, other than exacerbation of the arrhythmias, include the uncommon
occurrence of congestive heart failure (3%) and bradycardia. Bradycardia usually responds to dosage
reduction but may require a pacemaker for control. CHF rarely requires drug discontinuation.
Cardiac conduction abnormalities occur infrequently and are reversible on discontinuation of drug.
In postmarketing surveillance, hepatitis, cholestatic hepatitis, cirrhosis, epididymitis, vasculitis,
pseudotumor cerebri, thrombocytopenia, angioedema, bronchiolitisobliterans organizing pneumonia
(possibly fatal), pleuritis, pancredtitis, toxic epidermal necrolysis, pancytopenia, and neutropenia aso
have been reported in patients receiving amiodarone.

The following side-effect rates are based on a retrospective study of 241 patients treated for 2 to
1,515 days (mean 441.3 days).

The following side effects were reported in 10 to 33% of patients:

Gastrointestinal: Nausea and vomiting.

The following side effects were each reported in 4 to 9% of patients:

Dermatologic: Solar dermatitis/photosensitivity.
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Neurologic: Malaise and fatigue, tremor/abnormal involuntary movements, lack of coordination,
abnormal gait/ataxia, dizziness, paresthesias.

Gastrointestinal: Constipation, anorexia.

Ophthalmologic: Visual disturbances.

Hepatic: Abnormal liver-function tests.

Respiratory: Pulmonary inflammation or fibrosis.

The following side effects were each reported in 1 to 3% of patients:

Thyroid: Hypothyroidism, hyperthyroidism.

Neurologic: Decreased libido, insomnia, headache, sleep disturbances.

Cardiovascular: Congestive heart failure, cardiac arrhythmias, SA node dysfunction.
Gastrointestinal: Abdominal pain.

Hepatic: Nonspecific hepatic disorders.

Other: Flushing, abnormal taste and smell, edema, abnormal salivation, coagulation abnormalities.
The following side effects were each reported in less than 1% of patients:

Blue skin discoloration, rash, spontaneous ecchymosis, alopecia, hypotension, and cardiac
conduction abnormalities.

In surveys of amost 5,000 patientstreated in open U.S. studies and in published reports of treatment
with amiodarone hydrochloride, the adverse reactions most frequently requiring discontinuation of
amiodarone included pulmonary infiltrates or fibrosis, paroxysmal ventricular tachycardia,
congestive heart failure, and elevation of liver enzymes. Other symptoms causing discontinuations
less often included visual disturbances, solar dermatitis, blue skin discoloration, hyperthyroidism and
hypothyroidism.

OVERDOSAGE:

There have been afew reported cases of amiodarone hydrochloride overdose in which 3 to 8 grams
were taken. There were no deaths or permanent sequelae. The acute oral LD,, of amiodarone HC1
in mice and rats is greater than 3,000 mg/kg.

In addition to general supportive measures, the patient’s cardiac rhythm and blood pressure should
be monitored, and if bradycardia ensues, a B-adrenergic agonist or a pacemaker may be used.
Hypotension with inadequate tissue perfusion should be treated with positive inotropic and/or
vasopressor agents. Neither amiodarone nor its metabolite is dialyzable.

DOSAGE AND ADMINISTRATION:

BECAUSE OF THE UNIQUE PHARMACOKINETIC PROPERTIES, DIFFICULT DOSING
SCHEDULE, AND SEVERITY OF THE SIDE EFFECTSIF PATIENTSARE IMPROPERLY
MONITORED, AMIODARONE HY DROCHLORIDE SHOULD BEADMINISTERED ONLY BY
PHY SICIANS WHO ARE EXPERIENCED IN THE TREATMENT OF LIFE-THREATENING
ARRHYTHMIAS, WHO ARE THOROUGHLY FAMILIARWITH THE RISKSAND BENEFITS
OF AMIODARONE THERAPY, AND WHO HAVE ACCESS TO LABORATORY FACILITIES
CAPABLE OF ADEQUATELY MONITORING THE EFFECTIVENESS AND SIDE EFFECTS
OF TREATMENT.

In order to insure that an antiarrhythmic effect will be observed without waiting several months,
loading doses are required. A uniform, optimal dosage schedule for administration of amiodarone
has not been determined. Because of the food effect on absorption, amiodarone should be
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administered consistently with regard to meals (see “CLINICAL PHARMACOLOGY").
Individual patient titration is suggested according to the following guidelines.

For Life-threatening Ventricular Arrhythmias, Such As Ventricular Fibrillation Or
Hemodynamically Unstable Ventricular Tachycardia: Close monitoring of the patients is indicated
during theloading phase, particularly until risk of recurrent ventricular tachycardia or fibrillation has
abated. Because of the serious nature of the arrhythmia and the lack of predictable time course of
effect, loading should be performed in a hospital setting. Loading doses of 800 to 1,600 mg/day are
required for 1 to 3 weeks (occasionaly longer) until initial therapeutic response occurs.
(Administration of amiodarone hydrochloride in divided doses with meals is suggested for total daily
doses of 1,000 mg or higher, or when gastrointestinal intolerance occurs.) If side effects become
excessive, the dose should be reduced. Elimination of recurrence of ventricular fibrillation and
tachycardia usually occurs within 1 to 3 weeks, along with reduction in complex and total ventricular
ectopic beats.

Upon starting amiodarone hydrochloride therapy, an attempt should be made to gradually
discontinue prior antiarrhythmic drugs (see section on “Drug I nteractions’). When adequate
arrhythmiacontrol isachieved, or if side effects become prominent, amiodarone hydrochloride dose
should be reduced to 600 to 800 mg/day for one month and then to the maintenance dose, usually
400 mg/day (see “CLINICAL PHARMACOLOGY --Monitoring Effectiveness’). Some patients
may require larger maintenance doses, up to 600 mg/day, and some can be controlled on lower doses.
Amiodarone may be administered as asingle daily dose, or in patients with severe gastrointestina
intolerance, as a b.i.d. dose. In each patient, the chronic maintenance dose should be determined
according to antiarrhythmic effect as assessed by symptoms, Holter recordings, and/or programmed
electrical stimulation and by patient tolerance. Plasma concentrations may be helpful in evaluating
nonresponsiveness or unexpectedly severe toxicity (see“CLINICAL PHARMACOLOGY”).
The lowest effective dose should be used to prevent the occurrence of side effects. In all
instances, the physician must be guided by the severity of the individual patient’s arrhythmia
and response to therapy.

When dosage adjustments are necessary, the patient should be closely monitored for an extended
period of time because of the long and variable half-life of amiodarone and the difficulty in
predicting the time required to attain a new steady-state level of drug. Dosage suggestions are
summarized below:

Loading Dose Adjustment and Maintenance Dose
(Daily) (Daily)
Ventricular Arrhythmias 1 to 3 weeks ~ 1 month usual maintenance
800 t0 1,600 mg 600 to 800 mg 400 mg

HOW SUPPLIED:

Amiodarone hydrochloride tablets are round, flat-faced, beveled edge, yellow tablets debossed “E”
over bisect, and “144” below the bisect, and plain on the other side, available in bottles of 60, 90,
100, and 500.
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Keep tightly closed.

Store at room temperature, approximately 15-30° C (59-86° F). Protect from light.
Dispense in a light-resistant, tight container as defined in the USP, with a child-resistant
closure as required.

Manufactured by:

Eon Labs Manufacturing Inc.
Laurelton, New York 11413
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